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BEFOI)E IlHE WIND represents the first major study of a large-

.. -ile pre-disastcr evacuation and will be of interest to all organiza-
tions, public and voluntary, which share some of the responsibility

I'or the safe and efficient evacuation of a disaster-threatened locality.

This study of the Hurricane Carla exodus is of particular sig-

nificance because this hegira involved the voluntary movement of hun-
dreds of thousands of people in the face of a major Lhrea io their

safety and well-being. As a thoughtful, well-done study, this repre-

t s an additional contribution to the growing body of research con-
ii huted by our social scientists in the field of disaster.

The American Red Cross believes it important to work with our
research scientists and institutions, and has continuing interest in the
contribution that they are making to the improvement of service to

people under eniergency conditions.

Robert F. Shea
Vice President
American National Red Cross



PREFACE

Current understanding of some non-precipitate disaster agents,
e. g., hurricanes, floods, plus the availability of rapid communication
services, often permit the residents of an area to be warned before a
disaster strikes. However, individual, family, and community pro-
tective resources are not always strong enough to resist the tremendous
forces exerted by wind and water. Under such circumstances, when
the available protection is known to be inadequate, the rost rational
course of action is prompt withdrawal or evacuation from the threatened
area. Historicl records of disaster casualties often document the fact
that behavior at the individual and community levels is not always
rational. Hurricane Audrey's impact on southwestern Louisiana in
1957 offers strong evidence on this point. Four years later the evacu-
ation record for the communities threatened by Hurricane Carla was
significantly different. These differences suggest crucial basic ques-
ti-ons for both research and operational personnel.

Some measure of the importance of evacuation is suggested by
Richard Titinuss's 1950 treatment of this subject in his Problems of
Social Policy. Of the twenty or more major problems experienced by
the United Kingdom during World War II, evacuation is among the three
that were finally selected by Titmuss. When the first evacuation planning
document was produced in England, 1931, its authors could draw on only
a very limited body of empirical data. Almost no large-scale population
movements of this nature had been systematically studied by behavioral
scientists. While Titmuss's 1950 work has become a landmark, it tells
us very little directly about the attitudes and actions of evacuees as
members of various family, occupational, and other social units. It
does document dramatically the unanticipated importance of such
reference groups in voluntary evacuation decisions. British planners
were somewhat surprised to learn that parents did not want to be sepa-
rated from their children even during periods of heavy bomb damages.
An\d "itmwss also records that the large-scale panic behavior which
w:is anticipated in the 1930's did not in fact occur in spite of severe
and prolonged bombardment of London and other large urban centers.

Titmuss's book was published at a time when a few people in the
United States Department of Defense recognized the need to support
rc.scarch which would produce reliable information on how people be-
hnlve und how their behavior is perceived under disastrous r,, s;tressf 'l
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circumstances, including evacuation. The Department's active interest
ultimately resulted in the creation within the National Academy of
Sciences-National Research Council of the Committee on Disaster
Studies. The Committee staff soon had an opportunity to initiate field
research which would yield new knowledge. The four-volume work,
Studies in the Holland Flood Disaster, 1953, added substantially to our
understanding of a wide range of disaster behavior, including the
evacuation phase of the flood experience. Soon after the appearance
of this publication the Disaster Study Seiies was initiated.

While many other disastrous events have since been studied,
the published empirical literature does not add greatly to the earlier
analyses of large-scale population movements. The chief means em-
ployed for creating new civil defense evacuation planning data was the
operational exercise, e.g., Operation Walkout in Spokane, Washington,
and Operation Scat in Mobile, Alabama, both in 1954. Clearly these
v imulated activities have limited value. Harold Guetzkow's recent

chapter on "Joining Field and Laboratory Work in Disaster Research"
in Man and Society in Disaster reviews several limitations which affect
such exercises.

The occurrence of Hurricane Carla in September, 1961, provided
a most significant research and planning opportunity. Over half a -
million residents of coastal Louisiana and Texas were evacuated from
their homes. Since this event happened after nearly ten years of active
disaster research, a body of literature for the guidance of the project
was available. An organizational mechanism, the Disaster Research
Group of the National Academy of Sciences-National Research Council
and its Committee on Behavioral Research (advisory to the Office of
Emergency Planning), was at hand for the promotion and coordination
of the project. Financial support'was obtained from the Office of
Emergency Planning.

The selection of the two principal investigators was both fortu-
nate and deliberate. Both Harry Moore and Fred Bat,.- had already
achieved experience and recognition for their published work on
disastrous events in Texas and Louisiana. The fact that Hurricane
Carla struck a section of Louisiana that was already under study by
Bates brought in additional element of :2trength to this study.

The cooperation of Ralph Spear and Joseph Coker (both on the
-:aff of the Office of Emergency Planning) in implementing the project
i.- gratefully acknowledged. It is also a pleasure for us to note the
airtivf, interest of the staff of the National Headquarters of the Ameri can
Pod Cross. This agency's interest in utilizing research findings is
i 'flccted in Robert Shea's Foreword.
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The present work is the nineteenth and last in the Disaster Study
Series. The program of the Disaster Research Group was terminated
when administrative changes in the Federal government made its con-,
tinuation in the Office of Emergency Planning inappropriate. However,
we hope that the work done under this program will be found sufficiently
valuable and suggestive that other agencies, public or private, will be
stimulated to resume systematic research on behavior in disasters and
other related stressful situations without delay. At this date the claim
that such work is basic to the development of useful generalizations on
individual and group behavior need not be defended. Similarly it is no
longer necessary to document the desirability of ensuring that a balanced
research effort be maintained for the continuing development and review
of Federal, state, and local plans for the prevention and control of both
natural and man-made disasters. The findings from this study of the
Hurricane Carla evacuation should contribute to both of these general
objectives.

Leonard S. Cottrell, Jr.
Secretary
Russell Sage Foundation

George W. Baker

Program Director for

Behavioral Sciences Facilities
Office of Institutional Programs
National Science Foundation

3 September .963
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settled, the interviewing of 1, 500 informants in five sites was begun.
%s the schedules began to be retrned by the field workers, the unre-
warding grind of coding, punching, running, and calculating began and
took all the time that could be spared, or bought, through the summer
months and into the fall. Other conferences were held, a verbal re-,
port was given to the sponsoring agencies in Washington, and the
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It should be emphasized that this is a report of work done co-
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the researchers at the two universities. A division of labor was
agreed upon early in the planning, and data of pertinence were divided
between the two staffs, regardless of who had originated it. For ex-
ample, an early study of evacuation was done at the University of
Texas, using a questionnaire administered through the schools. Later
a member of the Texas staff, David L. Treybig did a study of shelters
and their operation in Austin, which was turned over to the staff at
Louisiana State. Approximately 1, 300 of the 1, 500 interviews were
done by the Texas staff. But analysis of data, by and large, was left
to the responsible staff members at the two schools. All statistical
data were interchanged.

Acknowledgement of indebtedness to those who helped secure
and interpret data is one of the most pleasant experiences of the proj-
ect. At the institutional level the Texas Department of Public Safety
:'nd the American Red Cross must be placed at the top. Not only did
both give us free access to their data, but both went further and dug
out any other information they had which we thought might be of value
to us. The Department of Public Safety and Texas State Division of
Defense and Disaster Relief allowed members of the Texas staff to
sit with them in their control center in Austin and later gave us access
to message files so that we might see the shape and order of data as
it came to them during the days of the emergency. Other state dcpart-
ments gave us everything for which we asked and that they had. The
Texas Department of Public Welfare and the Adjutant General's Office
were particularly helpful. Newspapers and broadcast stations supplied-,
us with photographs and other invaluable materials.

Persons who should be named are all of those who heiped in the
offices at the two schools and in the field work. To name them all
would be burdensome to the reader. But personal mention, and acco-
lade, must go to John M. Ellis and Terry McLeod for their assistance
in recruiting and supervising interviewing staffs in Baytown and Gal-
veston, and to S. Thomas Friedman for his work in conducting the
school evacuation survey and for organizing the field work in Calhoun
County. Meda M. White, on an NIMH fellowship worked tirelessly
developing materials on the impact of Carla and deserves special
credit. Marie M. Fuller and Donald L. Mischer did the study of news-
pprer coverage of the hurricane. Charles and Drollene Title did yeo-
man work in the Austin Office, as did Mary Ellen Gross, as research
assistants;. Manford Barber did much of the newspaper clipping and
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understanding to the catastrophe and reaction to It than can be obtained
from either alone,

Harry EPtill Moore
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Frederick L, Bates
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CHAPTER I

THE PROBLEM

Introduction

Hurricane Carla appeared as a showery area associated with a
"tropical depression, " in the southwestern portion of the Caribbean
Sea on Monday, September 4, 1961. The next day, the U. S. Weather
Bureau affixed the label "tropical storm" to the hurricane, and advised
that appropriate precautions be taken by shipping in that area. By the
time the storm had passed through the Yucatan Channel into the Gulf
of Mexico, winds of gale force revolved around a center and covered
an area some 400 miles in diameter. Wind velocity increased to 1Z5
miles per hour near the storm center, and tides began to run higher
than normal along the eastern beaches of the Gulf.

Residents of the low-lying areas just back of the coastal ridges,
remembering the hurricane lore that is a part of their cultural herit-
age, began to make preparations for visits to friends and relatives
who lived further inland and on higher ground.

By Friday the Weather Bureau labeled Carla "Large and dan-
gerous, " and extended its formal hurricane watch southwestward to
the Mexican border. Saturday night was estimated as the period
in which the storm would move across the coast. Then a meteoro-
logical miracle happened. A large and strong high pressure area of
cold Canadian air moved into position to block the usual eastward
swing tha, tropical storms normally make soon after they enter the
Gulf. Thus, the storm continued northwestward. Since predictions
of the area of impact had been predicated on the usual shift in direc-
tion, these had to be revised-forecast period by forecast period-
always westward; from the rich "Mouth of the Mississippi" area on
V riday, to the industrial complex of the Sabine Basin on Saturday
morning, to the chemical plants along the Texas coast as far south as
(:orpits Christi by Monday. On Sunday and early Monday, the storm
iovcred some 200 miles off shore, moving as slowly as five miles

r " hour, shifting direction so as to threaten, alternately, Corpus
Clristi and Galveston. Vinally, on Monday afternoon, September 11,
th,, blow fell acro-Is the Air Force installation on Matagorda Island,
L.ie towns of Port O'Connor and Port Lavaca. As it did, winds



[nmitts to an cotituated t75 n)ile, p)er hour (1'.1aS.rirog i u,;tr 10 ntu : 11C11Us
were blow away. .o no Oz-I 1masn>>t ue ut was i lt>de thel}at'iiiut:I e '
dropped t.iv a low or 27. 62 and the ( idds in the> hay near Port Lavaa 9.
were ;2. feet abttv noynal.

TorrPential rains, to riadoes, and wi ntNi of gale orie acuompa-
nied the storm across Texas, Oklahoma, <ansas, Itino,. and Milhi.-
gao, -.)n across Canada and into the Ari.tic was telandta,, leaving death
and flood damage in those states in addition to the heavy toll exacted-
in Tema and adjoining Iouisianao Altogether, an estimated 45'deaths,
and property damage well in excess of $400, 000, 000, were atibuted
to this hurricane. The death tol, high as it was, ran well below the
number predicted. This was largely due to the extended warning , h
period, and to the detailed organization of evacuation plans which had
been undertaken shortly after Hurricane Audrey had. devastated Cam- i'
e ron Parish, louisiana, five years earlier. '-1

An estinate of the total number of persons evacueated herO.
of the storm was derived in the following manner. The percentage a'

evacuation in each of the communities studied was determined -An
over-all percentage of evacuation in the stte4 studied was then ea.cu-R 0
lated by giving weights proportional to the total population (1960 census:
igures) of the counties in which the sites were located, In the case of

Ilarris County, only Baytown and other towns directly on Galve ston
Bay were included in the calculation, This gave us an avwriage evc-
untioJn of 61. 9 per cent of the total population for thes& areas .. Wheni.
applied to the total population of the coMatal eounties, plus the portio
of Harris Contty on Galveston Bay, this gives an estimated total evac-L
uution of 52.9, 949, Certainly this figure is no better than a gross esti-.ii
route; but is pro.al:y nearer the true igure than any other estir.ate
rnadte.

Estimates are that approximately 200, 000 refugees spent at
least a part of their time away from home at one or more of 650 shte-
to s where somne Z0, 000 persons soulght to aid them. lhiit the activity
quickly shifted from the shelters to the roadbloeks that prevented the
ovacue en fo rro eturning to their t home sites, and to the temporary
quarters many of them occupied for a period of time. Red Cross and.
0theP social agenrcs did what was possible to aid these displaced
Plerson!i to plrtr' for resunl)tio of their plv i-disaster lives. LJocal
ma> int.e - and cvvovtractors woe en!iv>'isted it) assure the greatest pos- 'r
s~ib ilevinoplianco with personal and tocal norms.

'ivii and liii lita-y authnritios undc took Lf: thisfnks of clearing
'hris ;11d restorivig l.n li facilitiss, fn t his they We re ai ed by ar

a llona ion ut" $14 million by tlhe ltder (, vm-rrsmsvt acting ti o1.gh

MaM
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Public law 875. plus a largc but iialne'ixed amount add by ht:Cmtt

ltO]M itMi.ii i Stlone large eor'porati, nsmade direct conrl..ibltions to
Hll ('r a nd sti at least one c(Impally paid it .i taxes -, 4evecal mnoliths in
iulvane in (r'der to alleviate the filalk(iftl st-vaill imposed by the le r.
ricalne. Heavy eqaUipMent privately owned was, mnade available for re-
I:0r,-~iticlci oit puuposes. s sometimes at an agreed prie, often .as a
gesture of good will. .

Expenditures of the huge amounts for rehabilitation by lied Cross
and governmental units and fron the savings of families gave to the
devastated area a spurious aitr ot high prosperity which did much to

lessen the suffering of tho business comnunity and provided work for
many whose regular employment bad been interrupted. This is one
of the anomalies of major disasters; if eMiugh property is destroyed,
the necessary reconstruction causes the indices of econuomic walls
being to indicate a healthy condition. in this connection, itis perti-
nent to note that while the Red Cross spent approximately $1 650, 000

on relief and rehabilitation, Texans contributed more that $1 100, 000
to this institution.

A more detailed account of the inpact of the hurricane and of
the rehabilitation program following appears inthe companion report.

And the Winds Blew.

Important as iiurricane Carla was as a natural disater. it. may
have had even more significance as a subject for research into the
possibilities of mitigating the effects of die caltamities on human life
and social organization. The:occurrence of this hurricane posed

questions of vital importance to those charged with planning the de-
fense of the nation: What can be learned from a stody of Hurrie
Carla that may be applicable to other catastrophes, natural or mar-
made? More specifically, what cart. be learned from a study of the
largest evacuation recorded in American history?

Becase of its poLential importance as a protective measure in
natural or man-made disaste's, mass evacuation merits iltens Ie study.
At present, our fund of systematic ll'ormnation on evacuation no an
adaptive process is limited Such knowledge as is now available mtenri ,,
from two sources. Fitrst, a number of studies were made of evacua-

tion behavior during and after World War ii (XkW., 195M; Janis, 1951).
"Thesc studies deal with the reactions of civli anr populations to bomb-
ing, hoth nuclear and coventional. Second, studies of riatur.&l d:i)sa,,- -
ters tuiVi: usiiually in" lided a section on eva uadIi o. Tb use ttfir lies

have, E o-e often than not, focused on otur eons equctices of impact.
a4d lave dealt with uvacutr as a ni oniiO jfb ',IS' :m, in' addition, til, s
.Atldio,; of natural dis.'tec have dealt with r latler <rmall popu.lations,

gwu
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§ t-t,,.--ts~* ~~r-ru-' r r . l'.t. g.-~ 't_ "- ~ ~jXitf

~ "~~2U - E~4r~cul '~~iits~;Itcitmiii~ii-t~r i''- -*7

A. & ~ns -. )t~fd;t4



The ittli.~; fl ci ite IimmliM hg it nimh va lutableiinsi lto~ and
ISo d limo~t'i. Q'liei te 'i('tJition in1 foreign ruli'(s

As- yetI, howevei, Amnerican pojitilati ots havu riot been stu~died uinder
551f i a r s Iiiiat ion Hri wtvould, therefore. he particuli]arly valuable to
iil dcbrtise pnaniinrg if dAa onl mass evacuation in an American po~pu-
lation were available. Such information shtijid a o prove to) be of
great value to other disaser-oriented organizationts. such as the Red
Cross, state police. and state highway and welfare-. depaxrments.

'There are a nurmber' of inteesting and important questioins thlat
need to be answered concerning evacusan behavior. For examrple,
there is the question of why. when fWed WMt the same thrat And
apparenitly subjected to the sarnc warning, sbine people choose to
evactiae while others do not. Bas the type of warning anything to do
with this? Do people perceive the same warning differetly'? Arc
there certain kinds of pieople who arr mere prone to evacuiate than
others? What are the decision processes involved in evacuation?

Another imrportant is sute involves the actual evacuation itself.
bi response to a threat such as a hurricane, how fa are people apt to
go when they evacuialte What kind of shelter axrthey rnost likely to
seek? What probiemns develop for theiin whIe They are away f rom
homne?

Still other initeresting p.roblems involve disaster reliitf agenies.
IHow do Such -qyencies Cope with 'valrttntion 7 What coordination diffi-
cLUl ies develop for theri ? flow do they react to sucdh d If riculItg ?.

It was with such questions as these in mind that this study of
Tfn rri canre Ca.rl a was undertaken.

Th e Itoseae potnt

Hlurricane Carla, offered a uniqlue o:pportunity for studying Mass
avacuation. Catla was of such rnacititude and behaved in such a fash-
ion am to create ncute danger or impendig disaste r over an area ex -
tenditig fron Grand IslIe. Louisiana, to Corpus Christi , Texas. WHIM
thi a rea were a nurnibe r of large ciiies, as weU~ an. cxtremely isolated
rurtal coinurnuiiities. Over (ne mi iotn peop)Ple lived in the costal Cou i-
ti ct-i dlirectly threateiec by Carla. Another 1 iim UmhOlvd in i inmcdi-
aid ly adj:o n I arteas \V.dcj(Iin the event of a t evek,. e trrgnyWould
lbe WOttitdi in thes robidle 1iat zonte. it response to the threat of
( ara, a masm~i 05 ittiint t took pilace along liTiexas.- teoIo~tn ai
(:05151 otl a scbctsrtrtdin Ante cipn 'imct



~lThe8f) ur( (1) Ib be ea posed bytestAom as p('t'iv(d
by thre pc'r;ons couerned, ad()H costknby t hese perruons
on the bas of their perceptions. 'the seend portion clearly is an
olngrowth of the firust, and nannot be undle ratood-thoug-h it imight: be
ru corded -without. .1 prior nde r-uandinrg of the [thnreat as it was per -

Perception of the danger posed by Carla was derived fromn frag-
miertary inrforma~tion, not always complete and seldom presented Sys-,
Leomatically, available from whatever sourees could be tapped. No
mutter how conftuse;d suche information was thbe anti ons of evacuees
and non- evacuees becomie explicable, only against thin background.

Tis information in Lon be. presented in abbreviated form in a
separate ieport. It consists primiarily of' excerpts from teletylped
news reperts from two rado statios, the rnessage files of the Dilvi-
sion of' Cit Defense and Disaster Relief of the Office of the Governor,Z
the Department of Public Safety (State Police) and the Adjutant General
of the state of Tvexas. Reports of their activities were loaned by the
Amierican fled Cross, the State Department of Health, the State Do-
part-ment of Public Welfare, and the Medical B~ranch of the University
of Trexas (Galveston). These wero helpful in providing data which
filled rnin of the blank spots in the mosaic which was being developed.
On the basis of such qualitative and quantitative material a separate
and more detailed narrative report., "And the Wind Blew, "has been
prepared.

[Perusal of this report should sorve to place the reader of the
preseont rnoniograp-h in the position of an actor Wr the disaster situaton,
Thu, hie will be given a perspectie with which to view the actions
{tkon in n spWRn-t of empathy. Fior reasons of space and economy tn
add iion to diftcferecs in areas of ute rents, the two reports are pub -
lin ed md or nsnepa rate spunns htip and iun separate volumnes.

I.)hjeetiJvc.

iThe d~vunt iticir w rourhlt by Ifrvuicane C;uria provide!s the nee-
:5-dr ackttroujnnt f)r tjif hP tudy of ai IWv inriii nnn.Oni' of inort-n mu-ndarre

crI n'. Phen fo.llow og amras wein? sr-e:Ird lAii thr pi tknn to
alrot nnnnd nlbiocplanningi a-nd fr their intceinet to so;acnicnce:-
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I. Po dPtIl. ino hw lIthe wairninj ,) :s Y teV 1 ojperated plicr to

Huicirtane ('aria, and to as cortainito ciffoeti veuress cdrtire dive r.o-e
condjitiolns pirerm rug ill the Various soctors of the 011ceatlnec] tc ,.

2. To dete rmi no how evacuation wa, accomptiOhed ihi the vari- 4

ous sector's of the threatened area, and to study the decision--mctiking
p 1 . e.c. related to:

(a) personal and family decisions to evacuate voluntarily, and
(b) official decisions to order or advise evacuation.

3, To determine how public shelters were established and oper-
ated, and how persons and families were allocated to:

(a) public shelters,
(b) private homes, and
(o) commercial hotels and motels

4. To determine how the various disaster-oriented agencies,

including civil defense, the Red Cross, state and local police, and the

armed forces functioned during the warning, threat, impact and im-
mediate post-impact periods, and to identify patterns of cooperation
and conflict that developed within and between such agencies.

5. To compare the effectiveness of agencies, that had had recent
previous experience with Hurricane Audrey with that of agencies with
relatively limited or no, experience of this natute,

6. To determine what probems existed for agencies in the task
of returning evacuees to the evacuated area.

7. To compare voluntary with ordered or involuntary evacuation.

8. To evaluate the results of this research in terms of' possible
application to thermonuclear di.sasters and to planning for future natu-
ral disasters.

To accomplish these objectives, a joint research wa, urdertaken

by sociologis t from the Universi ty of' Texas and CTIruii1ira St'toe Uni-
versity. (_uidanc'e for Lthe resesh "was ,uppliocd by the 1tn aster' Re
search Group of the National Aeaderny of Sciences, and funids o ' ri)) H-
porting it by the Officc of 1"2 merge uc y 1].lanning and the Hogg l'iourrdation
for Mlcaltal Tealth. [Foltowintig is at brie'C d(eseripton of the roe,.ea rb
dv. gg A 11fr)e, detailed do:craptio of the i ctthodof ogy for this rit udy
i.x prosented in nn Arwicdi..

AII
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vFs cacl I lI)es Ign

nctccaI ei ll ,oice-;icumi jlic-'' lc incl I ;Tle c'lecticss fc't the
oc' 1'', v of, the lecrri;kne . to (ine extent, :a care il sauletieg Plan Was 'S

nec ot-sar'y [':ope ilic t)lc> ('f the-e crits coop-ted frovt) 7, 000 to ;-'s high
as 2.4V, 000, and frili al]. t vl to 96 pe cetcilc uran. (Ole of the 1 ajo,.i
mn elt ropcolitan c entoe:. of the natihxmr-- -leceslori-,was lcloded, as well as
a numniber of sume' '-nrru-si L '(okni, fish ing viI.iag, tretches of ranch
land, and several highly devel.topeed cnclcSlriai comcMerities, Most notaa-
bly R,aytown aid Freeport.

Several considerateorns figured prorniireently in working out a
sampling plan for this project. irst, it was desired that both rural

and urban areas be studied since it seerned likely that the evacuation
behavior in cities would differ fron that in farming areas, Second,
since it was hoped that sorcietlcieg could be learnied about whby some
people evacuate and others do rnot, it was decided that both areas of
high and low evacuation should be studied, Third, beacalS e Cameron
Parish, Louisiana, was already under study when Hdurrcane Carlla
struck, and because it represented an area, with recent disaster to-
perience, it seemed desirable to include it.in this study. In order. toobtain a maximulm amounit of Inforrnatio.n' from. k'now,1!edge of Canelron.
Parish, it was decided to seek a. matching sample area. in texas,..

Finally, in order, to test the-.effectof the degree of threat on evacua-
tion behavior, it was decided to select at-eas..with varying degrees of
impact from Hurricane Carla.

"Five sample areas we're finally selected on the basis of these
criteria. These areas are delineated in Table I, 1 along with the hum-
ber of interviews conducted in each area.

'F'able 1. I. Sampling A.rOea. Selected

No. of
Houiseholds Households fer Cent

Area in Area Interviewed I n) t e vi e we d&

C'alhloln (.ounetyv, "eX. 4, 189 200 4.77
Canecci 0oC 'acrish, La. 1, 863 Z08 Hi. 16
(CIrtcI't- (ieoty. 'UVex. 3, 009 22 '7. 34

,.1.ytown, 'Tex. 8i, 684 504 S.G
I, .lvt:-ton, ' ex 1, 7 36 401 1, 1- 9

" l nIx 'C 5 - I 1, 5 14 1, n9

7
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A dtailed aria]yi;. of this sample is offered in the appefix; 

ii~~t\4 tr, is reuhi tosr limilfliai e Irafly tire rim ate r'rtirs (f tire
o~i r ()l 4)u74 az; ilud jiHw ~ rit'r? irreriCd r i-xawrg 1~!:rct iple.

Calhors)utn Colt"t. 'rs, xv'e.as was sieleed as anr area of .ruaxinml.rn
4'44,-, - wisr t _ ' a,1I1 shi h is -v;ri'iatio rate. It. was over this courty tihat

the eye of the ,torim passed as it plunged inland, tPrelrmininary surveys :,

indicated a high rate of evacuation. In fact, it approached 85 iret' cent.
The county also had the advantage of containing both isolated, - ora.l

poputation arind urbanized p,)opulation in Port Lavaca. ,v

Careron Parish, Louisiana, was selected because it had already v
been studied in coriection with Hurricane Audrey, and because it was
the ounly sizable area in Louisiana where evacuation took place. Early
reports indicated that the evacuation proceeded according to a care- 4
uily conceived civil defense plan, and that evacuation was virtually

total. Cameron Parish is entirely rural. The ptarish seat of Camnoron.
is an unincorporated village of approximately 1, 200 inhabitants. 4rr

Chambers County, 'exas, was chosen for its comparahility to
Cameron Parish. It, too, is ettirely rural. Thelecononhic charac-t

teristcs of( the two areas are also very si-rila,. in that both it to de-
pendent upon cattle, rice, fishing, and petroleum, as well as, the
tourist trade. Evacuation in Chambers County. fraom early reports'.
appeared to have been mnedium-high.

B'aytown and Galveston were selected as the ur'ban. ar'eas, to be
contrasted to the above-mentioned rural-areas. They were alud se-
letted as representative of high ard low evweuation dg.-. l3aytown4
which is an industrial city of approximately 30, 000, is one of tie
oldesit petroleum-processtng centers on the G(df Coast. It adjoins
Bous ton and is a considerable distance from the Gulf proper.. E-vacuwa
fora there appeared to have been lightr--it the 30-40 per cent range.

Galveston was selected as a city with relatively high threat
characteristics -and a relatively high evacuation rate, in a-idition to Its
interestjg past exporience with disasters. Early reports indicated
that an evacuation of 60,-70 per cent had taken jilaco in this are.

In each of these sample a reas a system.atic snampling prorcedn rc,
which i. dest-itJred ir detail in the appendix, was used. In eve'ry case,
it cn11,isted of select oi houseloldsh accor'ding to -u, predeterined set

of Ins titen,. nA each household an adult household inerrbe r- -- 'usually
husbmnd oi wife- wasa' iter'viewe.d A Ferie e of ', tructured inter-view
tr i?- -4) ' r ?o e-vignfd tih I di ffe rerlt '."herl' e., were .pecified on th'
i .

1
, of w t[her .: C0 a l'z ' -e'ac, , t 4' (it, r ria n*l at. horne, Wo

Hq

- maw Mv- 54,rr;
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,ctploy ed. l h e rt) idlt]e:. the s.;ame (iieit slont ; were ,iced both
i'v:i't''e: ;Iri] ii)fi- V -'l o" , ilioiit h' WL' IO' war'ning 0e\tfiietnc d ond about

"Tlw <he ~ ulsw(,].(. de'sdied to amect th(: ,)e b( t t'ves rtal od Car-.
1,-- . th:,.; ch p e- ..... vv.. ... r .... ...- ,4 -.,,k.e it+ to t''!

sce ijes of hypotheses whih were formulated in advance These hy-

pothi ss, are listcd below:
:S

1 toth- es it'elated to the Warning Problem

1 The sol.lu.ce of warning information is asbOciated with the
iectision to evac uate. Warnings ivexn b localmauthorities
a-e more effective in stimulating evacuation than thoso ema-

nati g fro the Weather IBoreau, (b2) the Red (C'Os
(e) radio-televis, ion weather Td news rcpot terl j.

(a) Local elected official are reluctant to ass ocialte themselves
with an order to evacuate, or even with fjlt ific advice to

eva,.ruate. As a consequence, responsibility is Sfhifteed to
nOn-.(lected officials. Where there was a definite local plan
for issuing warnings and evacuation advice , or. o'don., itaid
where this plan was executed, evaction was more orderly

arid complete.

(b) The knowledge or belief that some areas have been otdered
to evacuate while others have only been advised to evacualte
will weaken the advice as an effective means of accomplish-
ing evacuation. This is due to the fact tbat the situation in
the area where only advice to leave war given will be ad-.
judged less dangerous.

(c) Warnings accompanied by information concerning the loca-
tion of' shelter's are mnore effctive than those not accompa.-

nied by such information.

.lypothe 'e Associait ed with Dlicbiion'- Making "

2, v tc'atioii decisions, art, ,ixrived ai by farlilit i or othier

pi *m'ar'y goup, Farili'i will move a' units and rerna.fin
topoihor, eVii At the ioat of overriding dissenting opinions.
(Iroops of t isnils e', will Cor ni SPouta1000,, lP.,y in pui z Teits
arido r eotain 

i ntact, even tlough this mean" de liint the

0 fc e] t o t 0j t, g '.va it s
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MIMtl 5, A h ,. AN 'A !P+.± MR:'c I '



(a) Since arFtiguinlt. [or and against evacuatio 'are most cleay ,& ticil (jod iu incogrp itipi ;.rea., where opi .on tn he ma.tter

studiird inn t profitably in such areas'. (A device for locating
,such fommunitics,, was developed and used. )

(b) Role conflict tends to abate after the decision to evacuate
has been made and acted upon., but will begin to increase
with plans for returning to the danger area. That is, during
the early period of evacuation, the refugee tends to discard ;
other roles, and become for the time being a refugee only. A'

(c) Role conflict is intense for such persons as physicians, gov-
er mental officials, and welfare workers, who are forced to K
weigh their own safety against the functions of their, occttpa-
lions. These persons will be found to be active in seekingi
support from their peers for their ultimate decisions.,

,(d) Warnings and other relevant informatiob froni. known and

trusted persons in informal relationships will be accepted f.

and acted upon more r.eadily than information from formal j
sources via the mass media. Those.whoevacuated will have
discussed the danger with others more than did non-evacuees.

(e) A "snow-ball" effect will result from increased discussion
and the Visual avareness of friends, relatives, and neighbors
evacuating, and comprise a stroig inducement toward con-
formity. This wilt result in ecological patterns, roughly
corresponding to "natural areas, " with significantly diff ring
percentages of evacuation, These differences will obtain <
even though the populations of these areas were subjected to"
the same formal warnings and to the same danger from the
s tormll.

(f) Sex, age, and socio-econornic status are factors involved in
the decision to evacuate; females will he more ready to
evacuate than males; families with s' mall children will be

more ready to evacuate than childless familiers; older people
will be less prone to evacuate than younger people; upper and
middle socio-economie group. will be more prone to evacu-
ate than the lower grotips,

(g) The distance travelled in evcuuAtion will be associated with ,

(1) socio--econornic siatus, and (Z) stage in the family life .
cycle.

T A2s ;Yyt. MT.. ~
A ~ .rgjy,..I ~ 2Ac&S ' { t A'2'AVk0 ',.



ilypotlesi! A I\soci at f-i wit.1 lie)t Shltrrobtei

The cho1ice (fl eliciter ,area will be srnl nlecdb
erehitclptIri;ite e vs ctated community. People

froin the s-amcncv it- i&Irhod or coMliminity will tenidto rie-

lect he ,aine shellter or sheltur area.

(a) The type of shelter used will depend upon (1) accessibility7

of friends or relatives in, a shelter area, (2) socio-economicI
status, (3) neighborhood 0'r community factors.

(b) People will tend to gro to public shelters where known friends
or relatives are also going, and to form groups or cliques
within the shelters. Attempts will be made to perpetuate the
interp.-ersonal c%;Tlrniinicatlons network which existed in the
evacuLated area.

(c) Within the public shelter, rumors will present it major mo-
rale problemn because of the lack of a syotemiatic-feedback of
information fromn the evacuated area.

(d) Mass.mnedia of communication tend to exag re 'the dra-
matic aspects of disaster. This distortion is an important.
factor in promoting high anx~iety and low morale among
evacuees. This situation is aggravated by the faluore or in-
ability of agencies to supply reliable information from the
devastated area. The ill-defined 6onditions of the "homie"
area will result In premature attempts to return by evacuees ,even ir face of danger from health and/or accident hazards,
This indicates that the, task of achieving evacuation is not as
great as that of controlling return to the devastated areas.

The item.. bearing on each hypothesis were listed on the siched.-
Liles. Distributions of the various characteristics contained by each
item were then cross -tabulfated with those of another distribution and
a statistical table was derived. Standard statistical tests were then
conducted in order to obtain the significance of the associations which
were revealed. These tables, and the tests of significance made on
the basis of themn, constitute the framework of this report; There are,
of course, other ind more subtly detailed aimlyses of the data whi0h
can and should be mnade. This report does not contain such analyses
because (-f necestsi' y limitations on timne and funds. W~hile it is hoped
that further support will h e given to obtain rnore refined information,
it is felt thait the tests herein applied to the hypotheses have served to
demionst rate their, degree of' validity in a gent-rud senise.

g It
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CHAPTER II

THE WARNING PROCESS

Introduction

In certain respects, the warning phase is the most important
phase of any disaster. Events which occur during this phase deter-

mine the magilitude of the impact of the disaster. At the personal or

family level-though not at the community level-proper warning may
make the difference between avoiding a disaster or falling victim to

it. As noted by Williams (1956):

Warning is a function of utmost consequence for
preventing and reducing the tragic effects of disas-
ter. With warning, physical defenses-such as
evacuation and *helter-are possible, With warn-
ing, advanced preparations for speedy rescue and
relief are possible. With warning, post-lirIpact
confusion can be reduced. With warning, indi-
vidual behavior probably will be more adaptive,
and possibly the emotional. after-effects will be
less severe.

"While it may be. possible to move out of the path of a disaster
with sufficient warning, the disaster event itself is not subject to con-
trol. Those caught up in disisters find their uiuat behavior patterns
ineffectual and suffer a high degree of frustration or drastically change
their nmodes of behavior. At the community and institutional level, the
effect is one- of acute disorganization, induced by the necessity to per-
form functions well outside the usualon-going routine" (Moore, 1958,
p, 310).

In order' to VhlAce this study of Hurricane Carla in perspective,
it is fie ec's "-ry tm ,Jstinguish between burricanes and other types of
di.astcrs, errp...: ,aly'. with respect to the warning and impact phases.
Clivecl the proes r state of ,our knowledge, warning ibs possiblc only for
certain typos of' potential. di n-ter situations. For p rcsent purpOes,
it i's cl t I culasify inl ter in.o two categories-; (1) precipit.ato
dJisa: rs, anld (A) crescivo dJs .!l

'i'
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Precipitate disasters are exemplified by such catastrophic
events as earthquakes, tornadoes, fires, explosions, various kinds
of collisions involving ships, trains, and airplanes, and unanticipated
attacks by a military foe. Because of their very nature, precipitate
disasters do not permit an advanced or systematic warning. At best,
the warning phase consists of an all-too-brief period during which
some signs of impending disaster may be detected. Organized and
systematic warning or alarm, however, do not occur.

Crescive disasters are exemplified by floods, famines, droughts,
economic depressions, repeated or continued attack by an enemy, and
hurricanes or typhoons. In all these cases, there is a period of time
prior to impact for organized and systematic warning. Whether or
not such warning actually occurs is dependent upon the level of tech-
nological development, the existence and complexity of a disaster
culture, and the type of social organization of the threatened area.
For example, a typhoon or hurricane may constitute a precipitate dis-
aster in an area where the technology of weather forecasting is unde-
veloped, and where no system exists for communication of the warning.

It is probably true that where recurrent, crescive disasters
occur in a given area, the warning technology and disaster culture are
highly developed. Thus, if an area experiences a crescive disaster
unusual to it, warning may not occur, even though sufficient time ex-
ists for it to take place. Obviously, then, precipitate and crescive
disasters shade into one another. What is a crescive disaster in one
society may be a precipitate disaster in another, depending upon the
disaster culture involved. Likewise, the development of science and
technology in a society may change the classification of a type of dis-
aster from the precinitate to the crescive category.

Hurricanes provide an excellent example of how the whole mean-
ing and character of a disaster-impact agent is a function of the devel-
opment of culture. Due to the development of meteorology and of mass
communications technology, hur-icanes which once struck with little
warning now occur only after a prolonged period of alert.

Hurricane Carla, which is the subject of the present study, can-
not properly be compared to other disaster's which are more precipi-
tat(, in nature. The warning period for Carla was a long one. During
ihis time, highly organized activities were directed toward spreading
the alarm and toward encouraging protective behavior prior to impact.
The Carla case clearly illustrates the propositions stated by Williams
in ije p receding quotation. It is in the distinctiveness of the warning
period that the greatest contrast between hurricanes and othe'r at1u L

,Uisi:k1:-trs rn;zv he fDi.nd. Thcrefore, caution shoud be exerci s;cd in tbe
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As pointed out by Mack and Baser (1961), warning may be re-,

garded us a prceess. According to thern, (p. 5):

A warning system consists of: (1) a perceived
threat; (2) the sending of signals to individuals,
groups, or social categories about (a) the threat
and: (b) what behavior will avoid it or reduce Its

hazards; (3) the receipt of the signal; (4) interpre!
tation of it; and (5) action based'upon it,

in this report, certain refinements of the Mack-Baker concep-
tion are utilized. The following phases of the warning process are

discussed throughout this chnpter: (1) detection, (2) prediction,
(3) dissemination, (4) reception, (5) evaluation, (6) reinforcement,
and (7) recall.

This is a study not only of warning but also of response to warn-

ing in a real disaster situation as cohtrasted with the response to false
warnings, Hence actions that are clearly a part of the warning proc-
eots ,are distinguished from actions that represent a response to warn-
lig. The warning itself is studied in this chapter. In the next chap-
ter, the response to warning is discussed. Finally, the study is
focused on decision-making in response to warning, and on the actions
that result from decisions. Ior purposes of this report, therefore.

warning is regarded as a process entailing the seven phasea listed
above.

The, detect2n hase consists of the period during which va os
clues or signs are discerned and interpreted in order' to detect the
presence of a threat. In the case of hurricanes in particular, this. N
phase of the warning period i.s crucial. The Weather 13ureau is con-

tinuously at work collecting nassns uI dita, through the use of a very
complex technology and organization., for the pur)ose of detecting the N
presence of a dwsaiter threat. Sinilar detection sy,,ters are involved t

in flood cntorLrol and in air raid defense.

In the sense that early detection is de.isxvt..,. and that. elaborate,4

tiechiology and organizalion aur involved in dneiction, hurries are

con ,'.pl le to nuclear atta,,.ck. With respect to warning, the diffe rehe e
obvioualv lie in the time peod tl hat can be expected to elapso between

671
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detecti o rid n poaot. ri filrrtcan.is, l perind of daymei, bet: een
dftoc'linnl anid ilmp: |tn inl nultl ear! af[[tne.k, only, 'ninllt, .: Canl bi r*ea ctn.ft 
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P

hly a'licipalel.

The predikiioil perlod i,; that: Interval of irne dtirig which a
potential threat is kept under observationi and attemrpts are made to
forecast when, wherne, and with what force the ipfal)fh ct will oceur;.'
TPliediction makes all the difference between a general Malm- and y
specific one. It also makes the difference betweeir alt- and c 7

nomic al preparation, and more theoretical and possibly more costly g
prepration. There are several important differences betwee a hin-

ricone and a nucleakr attack, aside from the time differences which
obtain duriag the prediction period. However, in both tqes there i'
a apan of time (luring which signs are amnbiguous and precliction.is un-
certain, In hurricanes the question is: Will the "tropical 8tor" be.
come a "hurricane"? In nuclear attack the question is: Are the blips
on the radar, screen really enemy bombers or missiles 7

The problems of prediction of hurricanes and nuclear attack
diverge radically once these questions are answered. Ini the case of
hurricanes,, the course of the storm may be whimsical or erratic;
but in any event, it is unguided by human intelligence and ha# no pre.

cise target that can be used to aid in predictions, As a consequenlce "
prediction becomes a matter of tracking'and continually narrowing the
probable area of impact,. Then, just prior to imps.at, prediction can
be made with relative certainty. For this reason, warnings must be
Continually qualified by such phrases.as, "if the storm continues on"
its present course, and at its present speed, it will

In nuclear attack, prediction of the course and destination of
missiles can be made with extreme accuracy. But the time period
available for such predictions lN extremely short, and may. be even
more curtailed at technology is further developed. Under such, ir-
cumstances, warning can not be preceded by an information build-up
which gradually propares the population to take action. The warning
must be precipitate and defensive action must be compr.issed into x
very s ma.ll segment of time.

The dissemnination period is that time interval dui ring which in...
formation about the possibfiity of impact is disse.minated th.oughout
the potential disaster area. This informatlbon could take the form of
factual reporting of observations made about a poJsibft disaster agent,
or it, could consist of evalualions in the form of a. foreemt of thel d_.
askic r and warning about its probable ramificatioxs, This information
conld o Lso cottairn iatteinett . abou!t what d -fenauii actlmois are possi
bi , or r'ecomyn.endad, or (ven orde red.
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'Cti problerys involved in. the dissemnination Period concer n:
(1) the content of warning. (Z) the timing of the warnilng, (3) tWe media
of warning, Wd (4) the 'tagnitude of wa untu.g l)uring LId .period. the
agecy wi th waraiWq responsibility anns t decide what inforrnation to
diss'eminate, when and to whom it will be dissemurat.d. and what
. s .... ¢ ft. idia will be W l'zecL

To a large extent, the alternatives ojpep to the warning agp:cy
which makes these decisions are dependent upon the type of disaster
involved,. In the case of hurricanes, an appreciable time period . -
ists for tho dissemination of informaition alout it. As a consequence,
the use of mass media serve te purpose"of..epreading the warning
since, during the long time intervaL enough. people Will listen to ra-
dios, watch televised programs, or read newopapers to insure that
the warning has been universally received. A more precipitate dis-
aster, such as a nuclear attack, would probably require the use of
some signal such as a siren to alert people to the need for action.

During the dissemination period, one of the most Momentous
decisions to be made is that regarding the substance of the warning,
Are people to be given information that is not yet evaluated, and hence
will they be expected to decide for themselves what it means and how
they should act'? Are they to be given highly evaluated information
and advice is to how to act,.or are they'to be given authoriative or-
ders as to what they should do? The issues that arise.in the forma-
tion of such decisions are many, There are two, however, that are
probably the most critical. The magnitude of the threat and the cer-
tainty of impact will probably determine the difference between the
dissemination of unevaluated information at the one extreme and the
issuance of authoritative commands at the other.

The evaluation period is that time interval following the recep.-
tion of warning during which the recipients judge the significance of
the warning for themselves. This period s included In the warning
process since warning is a communications situation, and communica-
tion dependsi as much upon the receiver of a message as it does upon
the sender. What iay constitute a warning to one person may not to
another. As a consequence, the evaluation period must be included in
the warning process, Actually, since dissemination of information
about hurricanes is continuous over several days, evaluation goesm or)
as a dynamic pr9)0059- while predxHictions are narrowed and made more 9
specific.

lleinforcenient refers to the period during or after inpact when
it is neneusary to woiituii warning people of the presence of danger'.
For" ex:ainpl., in the case of lu ricane Car'la. a hatf-jultIonM peole
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were1T evacatend in resons c to : ys te at. c and roorgo warnings
priior to) Ilijipact. Danger persisted frW tee i:vzacnri's even1 aifter, im -

pa'C I, particidrl y if' they returned to the disaseer a rca. Cone eque ntly, O

conktinual warnings of the danger existinig in the dvsaster axrea were I
necessatry. A simflar.sitLiatJIn woId p)res uT1ably eXist after a iiii-
clear attiack. In such An e vent, ft Would he neessary to caotiue to

vi u post-atack dangers to reintorea the defensive action
taken in response to oig6n1 wArhyup 4

T"w o in te r e s i g a d e h l e g n i p o b o i r s n c o n e c tio n -

with tILe r"nocr~xtpro ydties First, the Impa)ct o>f a .
dilsasiter agent mnay thdstroy osronydinshthe capacity to con-'
tinue to disseminate warning infort tntlon bet ':uhe of (1) destwuetion of

the warning agrency;: (2) destruction o,.f the wax nhilff media,, and/for
(3) dispersal of the warned population. Secund. the orgiinizntio and 4
technology required for collecting, xnformatlonx on pqoot-inrpact da-mscer
may he quite diferent from ~that required to issue the original warn-
ing. Fo~r example, the. Weather. Bureau. is; well prepared to deal with
hurricaines As mete orologicalI eve nts, it is not, equipped to deal with

them as disasters after impact has ccurrned. The WeatheP"' fieau .1V
May goo rcigtecourse of a dIMnipishlng storm ~as it blowvs its&*lf
out (as it did Carla),, and leave the assessment of.the: destruction it
wrought to some other agency. Similarly, the early warning radar . 9 .
net may function well to warn of Impending attado but ie would be
useless for disseminating Information about ppst-attack radiation
danger and other post-attack hazard4; this would. become the'! task of
NAWAS and other similar networks. It seerns jfrh erally true that our
didaster culture is at present best developed for dealing w~th warning
prior tp impact, and least developed for dealing with warning after
impact. Certainly this is true of hu rricanie- type disasters., In the
Carla situation many homeowners did not know they would not be per-.
mitted to return to their residences until they reached the rioadblocks
in the coastal areas. Even there they ha ro monans of riecurinig ade-
quiate. or accurate, info rmnation on the condition of their homles arid
home towns.
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The final phaise in the warning process., the recall periodq, oc -
cursj after the mfoiment of impact and as the disastor agen.rt mov>es on
or diminishes ii fu-ry. If people arc to be warned of impending danger, '

and of existing dange, tWey should also he told when the danger hanm
ended and when defensiv W9 s.-1.tn is no longer reqiuired. Tlhis recall f
period cons is ts of that time inte ciiira d iring wdhi l peopi e cide MYi
vrdiiafly, On the( 1,-ii of vs clauS ftaginent of nio'('rrrstionj ga.thlered,
thri trhe danger iN vnq or when they are colle.~ctive ly tll that it is

Civ- r-S'i otttar, a i frequent ly the case in ha rri H~it? tim rcoll.
pt'j(r mnil fai !ec~417 trsm atiaillv hand led than Mehi di ssel~t)Oii teri d-



FnrirC. gac ivenl Ft agrtVtig infrilniat at.ont (.oidit ionis in the di
TAFer onsorthey 'ltirn~il wvhat thete ttt)YlitIOnet are thinoug~l per-

p .~on- rc t2Oltssmtie. la the came of coventional Oir raids sOrb a)sj

thoe his t s'aoue accoun of40 the warning p 6csj'!la Is -as 06xaril

pwevns t as~teiil the lnterpri,, tntf6 of resayu "oi~ Q I ttn
th ci snnta f vetre e abot wrnin hic a enrbvlpdi

*pon dtaet y rsearO be Thsoui-Iypten areqOpi sn ste
pointhe viu phse ofilk d'woning ixeme

Thef Defectio TieA ra

tenbr rd whng W ater ltr eati yj W-serchI plans noute ' A s 6copd

are inth Cariban'wichshWadringn ofic deveoping devetop t ow

cordely d uptoe 40mils pae hour Ine pasing squals oundthwate

yten.dee y

Frome tOht, timeonthe Weauth ur e i throug al mean
avea Ial to ait, cnuul collcte dat aboutq thek devopingO trpa
cal depression. The initial wokinof s detectihad been donaed but t
as necesary toeowontine olle anpd, itigdat fin orer toin dee-

comined i te4 storm woul deeopr int pasn huane anod veal we~t

resent at threat to any populated area. For present. purpose.,, the
detection period may be said to have extended from the initiFal di--
covery of the ''showery area" on Septornbor)rd up to the time whenl a
''Hurrica~ne Watch'' was establish-ed on September 7th..

MiigW invning four diays, the original "shwr area"
was rice;.ted as a '"tropical depression'' on Siipterttber 4th, ''noepd-i
cta ittlr'lfl C"arla'' on September 5th, and1 "fnricane Cala'' on Seyp..
teihe i 7th.

'Illi roU giniUt the deter iori perind. ti, Weather bur,11eau issuedt
inbln;Fiitictink; andl advisories wicen srr-vvc I alert th ivi i-Auf Coastd

ilt) hed 1 p slily of ipending ':Iaigc it There were 16 advinsries li-
irwd l;'twee 8 In p. ,,$epit'ei'p 41h1, nnrd 10 a.n, ptsli -



On September 8th a hurricane watch was extended from Appalachicola,
Florida, to take in the entire Louisiana and Texas coast.

The Prediction Period

Virtually every advisory and bulletin issued after September 5th
contained predictions about the storm. For example, at 11 a. m. EST,
Tuesday, September 5th, Advisory Number 4 9tated, "continual grad-
ual intensification during the next 24'hours is indicated with no marked
change in direction and rate of movement." Virtually the same pre-
diction was included in the next several advisories. By September 7th,
the Bureau was predicting entrance of Carla into the Gulf of Mexico,
and tides five to seven feet above normal around the tip of Cuba.
Higher than normal tides were predicted along the southwest Gulf Coast.

On the 8th of September, the prediction was: "Carla will con-
tinue to move into the Gulf of Mexico with no marked change in direc-
tion and rate of movement for the next 12 to 18 hours." Warnings to
small craft and all vessels in the path of the hurricane were being
issued regularly at this time.

The first more or less formal warnings came to the residents
of the Gulf Coast through Advisory Number 16, on September 8th, at
10 a. m. CST. It read, "All persons should be ready to take necessary
precautions when [hurricane] warnings are hoisted. All residents of
islands and low coastal areas, especially along the Louisiana and up-
per Texas Coasts where escape routes can be flooded by high tides,
should watch the rising tides and move to higher grounds before routes
are closed."

By 1 p.m. September 8th, the course of the storm had shifted
westward, and the hurricane watch was lifted east of the Mississippi.
Persons in western Louisiana and along the Texas coast were again
warned to prepare for possible evacuation of low-lying areas.

Thus far, no prediction had been made concerning the area along
the Gulf Coast over which the storm was likely to pass on its inland
course. The first such prediction was contained in Advisory Number
'0 on taturday, September 9: "Present indications are that it [Carlal
will gradually turn to a more northerly course with the center moving
inland on the upper Texas or extreme western Louisiana Coast Sun-
day." The same advisory contained the first direct advice to evacuate.
It said, "all persons should evacuate all islands and low coastal areas
on the Louisiana and upper Texas coast immediately. Preparations

,ainst these dangerous winds and tides should be started irnmtcdiately
ti.d conipleted tonight to insure safety of persons, anitnals and prop-
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It was at this point that Carla began to delay her inland move-
ment. She stood virtually stationary off the coast for almost 24 hours.
New predictions were not made as to where she would cross the coast.
Instead, the Weather Bureau reported her movements very accurately
and continued warning low-lying areas to evacuate. Bulletins on Sep-
tember 10th carried the following repeated warning: "If evacuation of
all islands and low coastal areas along the Louisiana, the upper and
central Texas Coasts has not been completed, evacuation should be
hastened before it is too late."

The Dissemination Period

It is apparent that dissemination of information and of warnings
began immediately upon detection of the "tropical depression. " The
prediction process was continuously modified, and new predictions
were disseminated whenever necessary. Throughout the mass media,
there was a gradual focusing of attention on the storm as conditions
became more critical and as predictions indicated that the Gulf Coast
was in danger. All television and radio stations along the Gulf Coast
regularly reported the Weather Bureau bulletins and advisories over
the air. They also began to present news reports based on observa-
tions made by reporters and eye witnesses along the coast. By Sat-
urday, September 9th, hurricane news and reporting had pre-empted
the broadcasting time of other programs on most radio stations, and
a large proportion of television time was devoted to hurricane news.
Those programs that were broadcast on schedule were subjected to
continual interruptions for spot reports and announcements about the
hurricane. Announcements pertaining to the location of civil defense
and Red Cross shelters and reception centers began to accornpny
Weather Bureau bulletins and advisories, and news reports.

The Reception Period

The 1, 534 respondents interviewed for this study were asked
when and from what source they first heard about the storm. Their
responses are presented in Table 2. 1. Thirty per cent heard about
the storm at least five days before it reached its height in their par-
ticular areas. Over 80 per cent of them heard about it three or more
days before impact. Not even one per cent of the respondents had less
than one day in which to prepare for it. The three per cent in the
"other" category represent both people who were away from home
when the storm occurred and people who could not answer the qtestion
in terms of time. Table 2. 1 illustrates the fact that, in contrast to

many other disasters, and among them some ht r'icanes, wiarning:
about }lurriane Carla were received very early. Thus a substalltial
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a moilt of time was provided for the preparation of proteCtivO ton.
Oinly o01 perso o it of the total sample report ed that h4" w-Voer heard

a 1$ torm was approac hin until it -trllik, rind only six erU-t 'a taL.d I,

that they received les.- than twelve hours' waring. 5

Table Z. 1. When Did You First Hear thatL a 4S1torio Was .T"hreatening?.

Days, or Houlrs . Nu~imber of
before Inpact . Respondents Per Ci-it

5 days before impact 46C 301

4 days before impact 34 5' Z, 5

3 days before impact 459 .29. 9
2 days before impact 169 11.0
1 day before impact .28 1.8
12 Hours or less before impact 6 04
Never heard 1 0. 1.
Other 50 3 3
No answer I 1 .7

Total .. . O..0

The various sample areas differed somewhat in the amount of
time they were given for preparation. In general, as shown in Ta- 8

ble 2. 2, those further east along the coast reported hea.ring-about the
storm a shorter time before impact than the others, though thb differ,

eiwuEi are riot very great.

Table 2. 2. Time Interval between First
Warning and Impact, in PercentagesM

SSar-npte Area
Calhoun Cameron Chmbers

Period o(f 'ime f3zaytown County :a'rish Co-inty Galveston

5 days 31 42 22 34 24
4 days 21 24 27 25 2 I

3 lays 28 20 38 26 36
2 day' s6 7 7 6 1 3

I <day or lols 2 4 2 3
Other or wo

answ er I't 2 8

ot)W Per- Cenlt tO 1 it 10 0 t 0
T)tm i oislbtn r- 04 ?0, )A 2 1 40 J.

..... .... . .... ...... .. ... . . . . ... .

~'2 *.j



In Cameron Parish, located in the most eastern portion of the
area, 38 per cent of the respondents reported that they heard about
the storm only three days in advance, as compared to a corresponding
20 per cent in Calhoun County, located in the extreme western edge of
thc -ample area. The data for Galveston, the other coastal area
where tides rose early, also report a high proportion (36 per cent) of
people who heard about the storm only three days ahead of time.

The vast majority of respondents obtained news of the hurricane
from either radio or television reports. These two media accounted
for 88 per cent of the total responses to the question, "How did you
first get news of an impending storm?" Table 2.3 contains a distri-
bution of the respondents based on their reports of the source of first
warning. It may be seen that less than 10 per cent of the respondents
received their first report of the storm from sources other than the
mass media. The various sample areas showed little difference in
their responses to this question. However, there was greater or less
reliance on television as opposed to radio, depending upon the area
involved.

Table 2. 3. How Did You First Get News of an mpcnding Hurricane?

Source of Warning Number of Respondents Per Cent

Television 847 55.2
Radio 500 32.6
Newspaper 50 3.3
Friend 39 2.5
Neighbor 24 1.6
Relative 22 1.4
Weather Bureau (direct) 14 .9
Local official 6 .4
Oth-r 25 1.6
No answer 7 .5

Total 1, 534 100.0

When respondents were asked what sources of information about
th huirricane they rated the highest in reliability, the majority (61
ocr' cent) said television. Radio ranked next (29 per cent), and news.-
pa,,crs r,xt (two per cent). Word-of-mouth ranked lowest (one per

Tles) c data, tnbulnated in Tanle Z. 4, probahly reflect "'d uc J-

ctle on more than " reliability attributed to. IF



Table 2.4. Media Considered Most Reliable as Warning Source

Most Reliable Source
of Warning Number of Respondents Per Cent

Television 936 61.0

Radio 455 29.7

Newspaper 24 1.6

Word-of-mouth 16 1.0

Other 59 3.8

No answer 44 2.9

Total 1, 534 100.0

Some interesting area differences appear in regard to the rat-

ings of reliability of news sources. The percentages of respondents
from each area who rated various news sources as first in reliability

are contained in Table 2. 5.

Table 2. 5. Percentage of Hespondents Who Rated Various

News Sources as First in Reliability, by Sample Area

Source of Calhoun Cameron Chambers
Warning Baytown County Parish County Galveston

Television 76 31 66 66 51

Radio 19 52 24 29 34

Newspaper 1 * 2 * 3
Word-of-mouth 2 2 * 1

Other 2 11 3 3 4

No answer 1 4 2 * 6

Total Per Cent 100 100 100 100 100

Total Number 504 200 208 221 401

*Less than . 5 per cent

In every area except Calhoun County, television was rated as
the most reliable source of news. In Calhoun County 52 per cent
rated radio as the highest (11 per cent said other) news source. This

difference very probably is accounted for by difficulties encountered
in television reception in Calhoun County due to its distance from a
'TV station. Problems in television reception were not encountc-recd in
I'ther areas-
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Respondents were also asked how carefully they followed the
course of the storm on televisioi and radio. Table 2. 6 indicates the
majority of respondents reported that they followed it carefully or
very carefully. Only eight per cent said they did not do so.

Table 2. 6. Per Cent of Respondents Giving Various
Answers to the Question, "How Carefully Did You Follow

the Course of the Storm After You Heard About It?"

Degree of Care in
Following Storm Number of Respondents Per Cent

Very carefully 1, 151 75.0
Carefully 260 16.9
Not very carefully 86 5.6
Hardly at all 33 Z.2
No answer 4 .3

Total 1, 534 100.0

When the sample areas are compared (see Table 2. 7) on the
basis of how carefully the storm was followed, certain differences
appear. It is interesting to note that Cameron Parish and Chambers
County, the two sample areas most alike, are similar in that respond-
ents gave considerable attention to the course of the storm. In Cam-
eron Parish, 80 per cent, and in Chambers County, 87 per cent, of
all respondents reported they followed the storm very carefully.
Respondents in the other areas seem to have given somewhat less
attention to the storm. It is interesting to note that the respondents
from Calhoun County, over which the eye of the storm passed, showed
the lowest attention rate. Actually, Table Z. 7 indicates that there is
an inverse relationship between the care in following the storm and how
close the eye of the storm came to the area involved. This may be
due to the fact that, for a period of a day, the Weather Bureau pre-
dicted the storm would pass over the eastern coast of Texas or the
western coast of Louisiana. It may also be a rcsull nf the unhappy
experience of Cameron Parish resW,:i s with Hurricane Audrey in 1957.

Mack and Baker (1961) predi'.t that "small-town residents or
urbanites with small-town background are less likely to interpret a
signal as valid than are residents of large cities." One indication of
how seriously a warning is taken, is how closely people pay attention
to it. If the data cited herein are arranged in rural and urban cate-
,"ories, they can he used as a test of the Mack-Baker hypothesis.
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Tablt:2 7. Decgree of Care wi (Iliuerving
LhecStorin Classified by' Sarnplo Are'a

Wie rmIpat 1 1 13 5 115
Care in Observing Calhoun Canicron Charmbers

Storm B~aytown C ount Parish County Gal veston

Very carefully 76 6s0 77
Carefully 15 27 18 8 18
Not very carefully 6 8 1 4 7
Iiardly at all 2 2 0 2 4

Total Per Cent 100 l00 I00 100 100
Total Number 504 200 208 221 401

Two completely urban and two completely rural samples are provide'dI

by the data. Cameron Parish and Chambers County are completely

rural; Baytown and Galveston are completely urban. Calhoun County
is mixed. When the urban and rural samples are compared (see
Table 2. 8), it is found thai the reverse of the Mack-Baker prediction
holds true.

When a Chi. Square test Is applied to Table 2. 8, it- is found that
urban and rural respondents differ significantly from each i.-flier on--
this question. The difference, however, is In the opposito direction
from that predicted. Consequently, the validity of th'd: Mack-Baker
hypothesis is suspect. These data show that rural people paid move
attention to the warnings as measured by their attention to following
the storm. However, it must be added that since the difference dis-
played by our data is an urban-rural one. while that found by Mack-
Baker is between large and small cities, this test of the validity of
their hypothesis iN not adequate.

The Evaluation Period

When asked whether they felt that tlie fulliforce of the storm
imight strike their locality, respondento from the various arcws rxn-
mwered as shown in Table 2. 9.

it will be noted that the grreater file dliotnInce fron thle eventuM
inmpar t arr'-Al the rfore-, people tbere ,vere who thought the s tcrum would
hit them with lull1 force. III. mnay he postullate_(d that the belief, that the

forln will hit -with full l";c i c vide fle hia'i 01c, -;varning ii, acreleptied
SVlid- fly thic fnearou. tho Mark-Bakeor hypothesis;cne un
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lalhh 1b. 8. hu iu Uban Dhiffere.nces* in the
nlegt'oe of Cario hi FollokWing S;tOrr

.~ of Area,
'rAnF Ru ral t"Otal

Per Cnt Per Cent Pler Cett

Observed caJ,6fully q

or very C"Arefully 90.6 .96.8 9 . .

Di~d not observoe areftilly 943. 2 7.

Total Per Cent 100.0 100.0 100. 0
Total Numbter 904 409 1, 313

Table 2. 9. The Percentage of R-1espondenIts from Each Sarmple
Area Who Said "Yes" and "No" to the Question: "Did You Think

the Full Force of the Storm Would Strike Your Area?"k*

Milea from~Toa
Where Eye VPer Total.

SmlArea Paed Iland Yes No No Ans. Cent Numbe Ir

Baytown 115 75 24 0 100 504
Calhoun County 0 .64 36 0 1 00 z00
Camneron Parisjh 210 88 11 0 160 Z07
Chambers County 135 78 22 1 100 .Zzz
Galveston 115 67 30 3 100 401

Total 74 Z5 1 100 1, 534

*Galveston, being on the coast, is placed closer to impact than Bay-
town, although the actual distance to the main impact area was the
Same for the two areas.

rural-urban differences may he tested t:hrough these data. The re-
suits of this test are reported in, Table 2. .10. -1

Respondents differed in their expectatilon that the satori would
st rike their area in that more rural than urban people were o'f this
opinion. 11owever, the fact remnsu that mrost of the respondents irk

Similar resultq were obtaiAned from a question asking whether

ro~~poideitofelt theit, fat'nflic-l mig~ht be ini danger. SJ~ight ly ov.er half
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Tau, "A .. I 0. l Qrail - U r bar Differenc;s in
Answoring MO (ue s -I on., 'Did You 'hink O the FulI
I,'V, o the :t om Woulo Strik. Your Area?"

Urban Ru ral Total

Answers ee 1CVt Per Cent Per Cet

Ycs 7, 6 82.9 75, 9
No 27.4 1 7 1 24.1 4

Total Per Cent 1.00.0 100.0 100.0
Total Number 89] 416 1, 307

(55 per cent) of all respondents answered "yes to this question.' The
'results from tile five sample0 0are1s AMe Contained in Table Z. 11.,t

Here again, the rural-urban difference noted above, anfd the inverse
. relationship between closeness to impact and concern over danger,

are clearly apparent,4

Table . I. Per (C ent of. lespondents from Various Areas
Who Answered Yes3 and No to the Question, "Did You Feel
That You and Your Family Might be in Serious Danger?"'

Miles from 0f.M Total
Where Eye % % No. Per Total

_ _Passed Inland Ye. No Ants. Cent Number t

Baytown i15 49 47 14 100 504

Calhoun County 0 48 20 2 i00 200

Cameron Parish 210 81 14 4 100 208

Chambers County 135 5? 2 1 21 100 1!2,2 1

Galveston I 1S 53 31 16 100 401

Total 5,5 5 20 1 00 1, 534
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'tale2 1 29,2. 10, at A 2. ii all demInonls L rate Uhit IhIe people
ill rural. a-e~ wteve gcni-a.lIy more concerned about tile warnlg]Owy I~!
received than we respondlents fromi cities. Siltee the two cte
were 'sordewh;A close'r to the eventual point of imnpact than were the
rur~i' cnunties, proxinlity to danger cannot hie cited ,as an explanation
for the (A)SerVedlfrce 'However, prox? Ury to dangcr w.as not
consAtant. '1w WeaIther Pureau announced on September 9th that the.

*area. in~ which both Came ron 1-arish and Chambers County are locatpd
prohably would thr tile point over which the eye of the stormi would

has. -o at Ir.east tw 8dy thereafter, the behavior of the torrn
waa such that this possibility prevailed, During this same time,, it
seaed likely that the area over which the eye eventually did pass
wouild escape the full force of thle storm.

IL should also be recalled that the eastern coast of' Texas and
the western coast of Louisiana, which include the two rural samples
for this study, were the areas devastated by Hurricane Audrey in
1957. This probably accounts for some of the rural-urban differences
ob~served.

In view of the presence of these confou~nding factors, the Mack-
Baker hypoathtes is concerning rural-urbanl difClenes cannot be re-
jected. Neither can it be accepted. Actually, Mack and Baker Made,
their prediction about people living in cities who ha~d rural (as opposed
to smal town or city) backgrounds. Their reasoning was that p~eople
with rural backgrounda are less accustomed to dealing with or re-~
sponding to bureauer'atic or formalized commrunications, and thore-
fore they would be less likely to respond to warnings issued by siuch

,A strong case can be made, however, for predicting that a hur-
ricne-espelalywhen it Occurs inl a low-lying coastal region-will

he a greater threat to open-country residJents and farmers than to city
diwellers. in thle openl country, people anid buildings are raore exposed.
There is greater dant~ire of being cut off fromn tile outside world and,
inl Case of injrflAy, help is further away than it iso in cities. Further-
ni10 (, o1W lne rship of1ve;tO' arid of taryf bunilding.i an rd. achinery
IT'iaY make an itupendilng huirri carlo a grreatern fitlanc~i threat, to -rral
people. On tilt-,basi's of teecon'sider-ations, it 1 : t tyrpoIlesived ibhat,
opellI- ColIIAtry r'esidents pay 11 ninlA attelltiloi to warnings, f.and are rnore
aipt to act on the tis~of them". tiln resi0 dents of eiio. The dlata

I~rs(Altcl h ren4 en ni t make this ihypothes iorW( thy of ru ni 11 1 telut
ilog, despAite tlU fact that i diffc is 0len the Mack -Il13ker profo0O'itioll

ooI'icll"je l



Respondents were questioned about their attempts to verify the
validity of warnings received through mass media and by word of
mouth. Three fourths of the respondents reported that they did noth-
ing to verify the reports they had received. Table 2. 12 shows that
although 55 per cent of the respondents reported receiving their first
hurricane warning over television, only 13 per cent attempted in some
way to verify this information.

Table 2. 12. The Percentage of Respondents Who Made Attempts
to Verify the Accuracy of Warnings Showing the Percentage That

Reported Receiving First Warning Over thu Same Media

Per Cent That
Per Cent Received

Source of Warning No. of ThatVeriiied First Warning
Checked Respondents Warning by Media

Yes, checked
T. V. report 203 13.2 55.2

Yes, checked
radio report 59 3.8 3Z.6

Yes, checked
other report 108 7.0 11.7

No, didn't check 1, 157 75.4 --
No answer 7 .5 .5 4

Total 1, 534 100.0

Similarly, of the 33 per cent who received radio warnings first,-
only four per cent attempted verification. These figures suggest that
proportionately more viewers than radio listeners made verification
attempts, and this is confirmed by the data in Table 2. 13.

Table 2. 13. Percentage That Attempted
Verification of Reports from Mass Media

Radio T. V.

Number who received first warning by media 500 847
Number who attempted verification of reports 9 203
Percentage that attempted verification of reports 11.8 24
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These findings may be attributed to differences in the socio-
economic status of radio as opposed to television audiences. The
data, however, do not permit a direct testing of this assumption.

Type of Warning

Art tffort was made to determine respondents' perceptions of
the nature of the warning they received. As already noted, the Weath-
er Bureau repeatedly advised people in exposed areas to evacuate.
Only in Cameron Parish, however, was a general evacuatirn order
issued, though our data make it apparent that in all sites some per-
sons believed they had received such orders and acted in terms of
that belief. Respondents were asked, "Were you at any time ordered
or advised to evacuate?" The results, classified by areas are tabu-
lated in Table 2. 14.

Table 2. 14. Percentage of Respondents from Each
Area Giving Various Answers to the Question, "Were
You at Any Time, Ordered or Advised to Evacuate?"

Yes, Yes, No, No
Area Ordered Advised Neither Answer Total Number

Baytown * 6 92 2 100 504
Calhoun County 2 34 64 * 100 200
Cameron Parish 14 65 17 3 100 208
Chambers County 5 24 71 * 100 221
Galveston 3 31 63 3 100 401

Total 4 27 68 2 100 1, 534

.. 5 per cent or less

In all areas except Cameron Parish, the majority of respondents
said they were neither ordered nor advised to evacuate. Even in Cal-
houn County, over which the eye of the storm passed, 64 per cent of
the respondents gave this answer. Only in Cameron Parish did a sig-
nificant proportion of respondents report being "ordered to evacuate"
(14 per cent).

The number and proportion of people in the sample fron each
,'ea who evacuated, contrasted with the number and proportion who
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said 1kv' y refca-ved advi"a or 01'0 ch..rt to uvacen'mte, ace gilvenl in Table
2. 15S. A di i-vet vo lations:1up is s-,een to eitbetween evacuation anld
the 'adice or ni-dei'Js lo evawcuate.

Tab) le Z. 15. Comparison of ?ivacsnati~on t
11ate with Advice or Orders to Evacuate

E vaCueek, Ordered o.-r Advised
Area Nbe Pert- Cent Number Per Cent-4

tBrrytown 199 391. 5 34 6. 7
Calhoun County 178 89. 0 71 35. 5 f
Cameron Parish 2 0 96,.6 172 .79, 3-'
Chamabers, County .1565.6 63 28. 5
Galveston 268 66. 8 137 34, 1

In order, to de~termiine whether respondents reacted to warninig
in terms of a siystematic evacuation plan, they were asked: "So far
as you know was., there a local plan for evacuation?" rTaible 2. 16 Con-
talns the d is tribn ltion of rsoesto (1his question.

Table~f 2. 16. So Far as. You Know, Was

Thorn a Loca0 tll for Y!vacuation?

Don'It No, Total
ues No Know Ans. Per Total

Area %- % 11 Cont Num'berv

Baytown 16 66 17 1, 100 504

Calhonua County' 19 60) t.O 100 00V
C-1rrerow Parish 61 ?z 17 0 100 U65
(hl'anrsc Cn'n; y " 5 1I I. 100 U21
G'a lve.ston .!19 3 33 1 100 401

as Tota) 1 14 2 01
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In only one area, Cameron Parish, did the majority of respond-
ents say there was a plan for evacuation. In other areas, less than
half of the respondents knew of such a plan.

Cameron Parish is unique in this respect: In that area, an elab-
orate plan of evacuation had been worked out shortly after Hurricane
Audrey in 1957. This plan had been highly publicized. Neighborhood
civil defense groups had been established and had been meeting regu-
larly for three years. Nevertheless, 39 per cent of the respondents
from Cameron Parish said that no evacuation plan existed, or that
they did not know of one. It is difficult to imagine how a pk'n of evac-
uation could be more publicized and more actively prepared than that
for this area. Nevertheless, a substantial proportion of the popula-
tion remained unaware of it. Despite these considerations, Cameron
Parish had the highest evacuation raLe for Hurricane Carla Only
three per cent of the respondents who were questioned did not evacuate.

There appears to be a relationship between knowledge of, or
belief in, the existence of an evacuation plan and rate of evacuation.
Table 2. 17 shows the rate of evacuation compared to the proportion
of respondents who said there was an evacuation plan. If Calhoun
County, which received the greatest impact of the hurricane, is re-
moved from Table 2. 17, the rate of evacuation and the rate of knowl-
edge about evacuation plans are seen to be directly related.

Table 2. 17. Rate of Evacuation Compared
to Knowledge of Evacuation Plans

Per Cent Per Cent That
Area Evacuees Knew of Plan

Baytown 39.5 16.1

Calhoun County 89.0 28.5

Cameron Parish 96.6 60.6

Chambers County 65.8 33.5

Galveston 66.8 48.9
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Relationship of Evacuation Behavior to Warning

In Chapter One, several hypotheses are stated concerning the
relationship between warning and evacuation behavior. These hypoth-
eses can be tested using the data at hand.

Hypothesis I. The communication medium carrying the warning
is associated with the decision to evacuate. Warnings were received
by people in the threatened area through various means. This hy-
pothesis states that there is an association between the sourc ' through
which the first warning is received and whether or not people decide
to evacuate. Table 2. 18 shows the number of respondents who en-
gaged in various post-warning activities, classified by the source of
warning. The post-warning activities listed are: (1) left the commu-
nity, (2) stayed in home, (3) left home and stayed with a friend in the
same community, (4) stayed in a public shelter in the threatened com-
munity, and (5) stayed in a public building in the same community.

As already noted, an overwhelming majority of respondents re-
ceived the warning for Carla over television or radio. Oly 177 of
the 1, 534 respondents reported that they received the first warning
through other means. Due to this fact, before Hypothesis 1 :-ould be
tested the data in Table 2. 18 had to be reclassified by combining cat-
egories. First, the source of warning was broken down into mass
media-television, radio, newspaper, and other. Then the post-
warning behavior was reclassified into three categories: (1) left the
community, (2) stayed in the community but left home, and (3) stayed
in home. The categories labeled in Table 2. 18 as "Stayed with friend,"
"Stayed in public shelter, " and "Stayed in public building" are included
in category (2), "Stayed in the community but left home. " Table 2. 19
presents the results of combining these categories.

When Chi Square was used to test the association between source
of warning and evacuation behavior on the basis of the data in Table 2. 19,
a value of 4. 06 was obtained. This value is not significant with two
degrees of freedom. Therefore, when mass media are compared to
other warning sources, no significant difference in evacuation behav-
ior is found.

However, close examination of Table 2. 18 will reveal that tele-
vision and radio appear to differ in the amount of evacuation they in-
duced. For example, 62 per cent of the "stay-at-homes" were tele -

vision viewers, as compared to 27 per cent who were radio listeners.
In order to test the possible difference between television and radio as
a source of warning, Table 2. Z0 was constructed. This table jidicates
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Table 2. 19. Evacuation Behavior Classified by Warning Media

Source of Warning
Mass Media Other

Disaster Behavior % % Total

Left community 43 45 43
Left home, but

stayed in
community 22 27 22

Stayed home 35 28 35

Total 100 100 100
Number 1, 380 128 1 508

that of those who received their first warning over television, 39 per
cent stayed home, while only 28 per cent of the radio listeners re-
mained at home. A Chi Square of 25.33 with four degrees of freedom
was obtained from this table. This figure means that a significant
rcaI.-onsI p does exist between warning media and evacuation behavior,
at the . 001 level. An examination of Table 2. 20 -eveals that propor-
tionately more people received their warnings from television, but
that relatively fewer of them evacuated.

Table Z. 20. Evacuation Behavior Classified by Warning Media

Source of Warning
Television Radio Other Total

Evacuation Behavior % % % %

Left community 38 51 44 43
Left home, but

stayed in
community 23 20 25 22

Stayed home 39 29 31 35

Total Per Cent 100 100 100 100
Total Number 836 495 177 1, 508

When this analysis is compared with that of Table 2. 19, the con-
clusion is reached that the net effect of the mass media does not differ
'ro:m word-of-nmouth or other types of warning, ,Lt tna. . tho
mass media, radio seems to produce a greater evacuation effect than
elevision.
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It is possible that socio-economic factors are responsible for
this difference. The television viewer may occupy a different socio-
economic status from that of the radio listener. Since social class
may be a decisive factor in evacuation behavior, this difference may
be explained in terms of social class. This question is examined
elsewhere in the report.

Respondcrits were asked whether or not they checked the accu-
racy of the reports they received of'an impending storm. Table 2. 21
contains information concerning the relationship between the evacua-
tion behavior of the respondents and their investigati n into the accu-
racy of warning.

Table Z. 21. Evacuation Behavior Classif ed
by Attempts to Check Accuracy of Warnings

Checked Accuracy of Warning
Yes No Total

Evacuation Behavior % % %

Left community 26 52 43
Stayed in community

but left home 47 10 Z2
Stayed home 27 38 35

Total Per Cent 100 100 100
Total Number 504 1,011 1, 515

Checking the warning information appears to have made the dif'--
ference between evacuating and not evacuating. As shown in Table 2. 21,
27 per cent of those who checked reports stayed home, as compared
to 38 per cent of those who did not check reports. A Chi Square of
286. 45 was obtained from this table, whicl, is significant at better
than the . 001 level of significance. This means that a relationship
does exist between checking the accuracy of reports and evacuation
behavior. The major factor contributing to the relationship refle>', d
in this Chi Square lies in whether, in evacuating, a person left the
commUtnity or merely left his home. Apparently, a greater prop' J'-
LI n of people who checked the accuracy of reports did leave thei:
homes, but remained in their own community. Of those w,- checked
the accuracy of warning, 47 per cent left their homes but stayed in the
community, whereas only nine per cent of those who did not check
aecuracy exhihited this same evacuation behavior. Tb se facts seem
to indicate that checking the accuracy of reports of danger leads to a
rduction in anxiety.
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Mack and Baker (1961) suggest that the response to warning

depends far less on the objective situation of danger than it does on
beliefs as to how much danger exists. Earlier it was noticed that a

relationship exists between respondents' opinions about whether the
full force of the storm would hit their area and the distance of that

area from the center of actual impact. The further an area was from
the impact center, the greater was the proportion of respondents who
were certain that the full force of the storm would strike it. Mack
and Baker maintain that people respond to their opinions of danger,
regardless of the amount of danger that actually exists. The hypoth-
esis could be stated that when people believe they are in danger,
whether they actually are or not, they will respond wi h defensive
action. If they do not believe they are in danger, although they actu-
ally are, they will not act defensively. Table 2. 22 presents a tabula-

tion showing evacuation behavior classified by opinions about danger.

Table 2. 22. Evacuation Behavior Classified by Opinions of Danger

Opinion of Danger

Believed Full Force of Storm
Would Strike

Yes No Total
Evacuation Behavior % % %

Left community 46 36 44
Stayed in community

but left home Z2 20 21
Stayed home 32 44 35

Total Per Cent i00 100 100
Total Number 1, 121 378 1,499

As can be seen from Table 2. 22, most people thought the full
force of the storm would strike them. However, a greater proportion
of those who thought it would than of those who thought it would not,
left the community (46 per cent as compared to 36 per cent). A Chi
Square of 17. 78 with two degrees of freedom, which is significant at
tc .01 level, was obtained from this table.

De.ipite the fact that believing the storm would strike and check-
in, the accuracy of reports are associated with evacuation, t'-e care
with which people followed the storm is not associated with evacuation.
When Table 2. 23 was used, as a basis of a Chi Square test, a value of
2. 57 with two degrees of freedom was obtained. Thi.- is not .tatisti-
cl i significant.
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Table 2. 23. Evacuation Behavior Classified
by Degree of Care in Following Storm

Kept Up with Storm
Carefully Not Carefully Total

Evacuation Behavior % %

Left community 44 38 43
Left home, qtayed

in community 21 27 22
Stayed home 35 35 35

Total Per Cent 100 100 100
Total Number 1, 394 117 1, 511

Hypothesis 1, which is stated in Chapter One, predicts that
people will respond more favorably to warnings given by local author-
ities than to those emanating directly from the Weather Bureau or
heard over radio or television news broadcasts. As already noted,
most respondents received warnings from the mass media. Only
three per cent received warnings from other sources, such as tele-
phone, house calls, sound truck, etc. The Weather Bureau was
almost universally cited as the authority for warnings. As a conse-
quence, a direct test of this hypothesis is not possible in the case of
Hurricane Carla. An indirect test is possible, however, by examining
the evacuation zha-:zr z~f pz.,jle who reported that they were ordered
or advised to evacuate. These respondents were asked who ordered
or advised them to leave. Their responses are delineated in Table 2. 24.

Table 2. 24. Evacuation Behavior Classified
by Source of Orders or Advice

Per Cent of Respondents Who
Left Home, Total

Source of Orders Left Stayed in Stayed Per
or Advice Community Community Home Cent No.

P:ihlic officials 81 14 5 100 123
K) ' d,.*e 2 58 16 100 Z17

5 33 10 100 1I16
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Table 2. 24 yields a significant Chi Square (26. 0, 4df.), indicat-
ing a relationship between the source of orders or advice to evacuate
and evacuation behavior. Examination of this table reveals that when
orders or advice were issued by public officials other than civil de-
fense officials, 81 per cent evacuated the community, and 14 per cent
their homes. Only five per cent failed to respond. These data are in
contrast to 29 per cent of those warned by civil defense officials who
did not respond. Of 'the civil defense warnees, 58 per cent left the
communiiy, and 26 per cent left home for some type of shelter in the
community. Other sources of warning, which include Red Cross,
federal officials, and miscellaneous sources, we:e slightly more ef-
fective than civil defense in motivating people to evacuate.

Since the public officials category is composed primarily of
local officials, these data tend to confirm the hypothesis under con-
sideration. Of the 123 persons claiming to have been ordered or ad-
vised to evacuate by public officials, only five said the person warning
them was a state official. For the remaining 118, the warning was

issued by city or county officers.

Caution must be exercised in interpreting these results. In
many case-,, these local authorities have a dual role, one as an official
with "normal duties, " and the other as a civil def,!nse official. Some
of the persons claiming to have been warned by local officials un-
doubtedly were warned by them in their capacity as civil defense offi-
cers. This is clearly evident in the data for Cameron Parish, where
more is known than elsewhere about exactly what happened during the
warning process. In Cameron Parish, 41 per cent of the respondents
who said they were warned or advised to evacuate said they were
warned by the civil defense agency. However, 19 per cent said they
received the order or advice from the sheriff. The sheriff in Cameron
Parish is the chief of the civil defense police force, and controls the
civil defense radio network from his office. A warning from the sher-
iff is, therefore, the same as a warning from civil defcise. On tzie
other hand, some civil defense personnel are not 1onl nfficials. It
may be that when a warning is received from these people, it is not
taken as seriously as a warning from the civil defense officer who is
also a public official. These data do not provide for further refine-
nflits of an interpretation of the research findings.

f-ypollhesis 1 also states that "Elected officials are reluctant to
aso:iate themselves ,,ith an order cr even specific advice to evac-
uate." This hypothesis was drawn from the study of Hut icane Barbara
reported by Rayner (1953) and from observations made by Bates et al.
(] 62) in a study of ihurricane Audrey. The data obtained from inter-

xi,.vs i-egairding t1 rri.a.:e Carla do not rupply infor.mation which would

rw imit testing of this par-t of Hypothesis 1.
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There are, however, a number of facts which emerged from
direct observation during the storm and from informal interviewing
of officials afterwards, which tend to support this hypothesis. For
example, in one of the sample areas, local officials hesitated to issue
specific advice or orders to evacuate until they were certain that
either the majority of the people were already leaving or had volun-
tarily evacuated. An order to evacuate was issued, but only after the
evacuation was a virtual fait accompli. Since the Weather Bureau
issued specific advice for people in low-lying coastal areas to evac-
uate, this relievedljocal officials of taking specific advisory respon-
sibility. Thus, theTe officials had the option of either merely reit-
erating Weather Bureau reports or saying nothing. There is no direct
evidence in these data that elected officials delegated the responsibility
for ordering or advising evacuation to non-elected officials.

Hypothesis 1 also contains the statement that, "Where there was
a definite local plan for issuing warnings and evacuation advice or
orders, and this plan was executed, evacuation was more orderly and
complete." Of the sites studied, Cameron Parish supplies the most
critical test of the validity of this hypothesis as stated. Here the ex-
perience with Hurricane Audrey in 1957 led to the establishment of an
elaborate civil defense organization oriented primarily to dealing with
hurricanes. During the Hurricane Carla erergency these civil defense

-plans were put into operation. Within eight hours, evacuation of the
danger area near the coast was virtually complete. Eventually 94 per
cent of the people evacuated the parish and three per cent evacuated
their homes for safer places within the parish. Only three per cent
remained in their homes. Of the other sites studied by us, the only
one With an evacuation rate approaching that of Cameron Parish was
Calhoun County, the point of maximum impact. There, 85 per cent
left the community and four per cent left their homes for other shelter
within the community.

Evacuation Orders and Advice

The most vital decision that state-and local officials have to
make in an emergency of the magnitude of Hurricane Carla is whether
or not they should order or advise people to evacuate. The conse-
quences of making the "wrong" decision may be extremely grave. On
tihe one hand, if no evacuation advice or orders are issued, people
may be trapped in their home communities to suffer injury and death.
On the other hand, if people are ordered or advisec' to evacuate, and
the emergency proves less serious than was expected, officials are
likely to be severely criticized for giving bad advice or issuing un-
warranted orders.
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The role of officials is further complicated by the fact that 1he
limits of official authority with respect to disasters are not clearly

defined. At the level of local government, it is apparent thai there is

a diversity of opinion as to whether or not local officials have tile

right to order people to evacuate and to enforce suc[ orders with po-

lice powers. This is extremely important since national civil defense
policy-and the policy of some states-is that local officials should
make such decisions.

The case of Hurricane Carla provides an i resting example of
the variations in practice with respect to ordering or advising evacua-
tion. In Louisiana, the decision was made by the Governor to order
evacuation in areas of severe threat, and where necesrary to enforce
the order with police power (Treadwell, 1962). The opposite policy
was followed in Texas. At no time did a state official in Texas call
for evacuation. According'to Treadwell (1962), "It was felt that local

officialsand the Weather Bureau best knew the situation, and that a
widespread call might set off panic or unnecessary movements. All

decisions to evacuate or remain were made locally."

The decision to use police powers to enforce evacuation in Loui-
sianawa.S strongly influenced by the experience of Cameron Parish
with Hurricane Audrey in 1957. At that time no systematic evacuation
took place. Nearly five hundred lives were lost and untold property
damage was suffered. Treadwell quotes a spokesman for the Gover-
nor's office as saying, "Everybody was galvanized into action by the
memory of Audrey." The Governor himself said, "If necessary,
those who face immediate danger from this hurricane will be removed
by the National Guard in order to prevent a repetition of the tragedy

caused by Hurricane Audrey" (Treadwell, 1962).

Even though these sentiments were expressed at the state level
in both Texas and Louisiana, the actual ordering or advising of evac-

uation was an affair of local government. Of the five sample areas
studied, in only one, Cameron Parish, were actual orders issued for

people to evacuate. Even in this case, no effective order was issued
commanding people to leave, since the majority left without having to
be told to do so by parish officials or by civil defense. As indicated

in Table 2. 14, only 14 per cent reported that they had been ordered to
leave. A larger proportiun, 17 per cent, said that they had been nei-
ther ordered nor advised to evacuate. Baytown offers a sharp con-
trast to Cameron Parish in this respect. In Baytown, over 90 per cent

reported they had been neither ordered nor advised to leave their

homes. Even so, almost 40 per cent did evacuate.

The figures in Table 2. 14-especially those for Cameron Parish
w here it is known that evacuation was ordered by local authorities-rais,
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na ic l'est I poit. Thai. is, whether a.)rnlnmrmiCaIniI is, pecuved
as an order, as advice, or simply as wartning information, depends
upon .1"Ih. th dOQJS. n Which the coiimuuitation is ba sed.

For one thing, iR appears that local authorities first advised people to
leave, If they did not act upon that advice, they were then urged more
strongly. Only as a final resort were they actually ordered to evac,-
ua,Ife.

One reason for caution on the part of local authorities in order-
ing evacuation is a belief that a large proportion of their constituents

queitflon their right to issue evacuation orders. Texas state police say
no such right exists, short of martial law. Some elected officials ap-
pear to be afraid that votes will be lost if they. order an evacuation which
later appears to the voters of their area to have been unwarranted.

Respondents who said they had either received orders or advice
to evacuate during Hurricane Carla were asked whether they thought
people should be ordered to evacuate in future disasters. Re sponses
to this question, as shown in Table 2. Z5ihlcate that three fourths
of the interviewees felt that orders to evacuate should be issued In the
future. Only 10 per cent said they should not be ordered to leave their
homes, Another 14 per cant had, some altenati&- Su.gestIon for
handling evactation and would not commit themselves on the question

of whether or not people, should he ordered to evacuate. This 14 per
cent consisted primarily of people who believed that very strong ad-
vice should be used as an inducement to evacuation.

Table Z. 25. Percentage of Persons Ordered or Advised to
Evacuate During Carla Who Answered "Yes, " "No, " and "Other"
to the Question: "If the Situation Comes up Againm Do You Think
People Should bo Ordered to Evacuate by Some Public Official?"

Calhoun Cameron Chambers

Total, Eay-cwD Co1ounfr Pais (Co1ty Galveston d

Yes Vi 76 80 89 81 58
No 10 9 7 8 12 13
Other 14 15 13 3 7 a9

Total 100 100 100 100 100 l0c
Number 5Z9 34 77 176 64 178

Caution must be exercis .d in Interpretirg these idinlr., SIoC I

only persons who evacuated, and wh si-.id they were od'ered or

. .A4 " , : St



;dviJ .ed t':y do) u ve re asked th~ t4OqustOn Al is. 1 pissihie that Lhe~s'e
are the very people who WoolfI most favor an order to evactuatoe, ro
eonntra5t to those wiho remained at Jtmec and said they were ne( the r
ordered nor advised to .tewive-. In all likelihood, these figuires under-
estimaote the proportion of perksofle opposed to an evacuat ion order.

Some interesting area (.itt'erences Can be observed in these fif-
uires. Gahlveston, an area well. known for its ''ride-it-out" customns
with respect to hurricanies, yielded the smallest proportion of re-
sponderits in favor of ordered evacuation (58 per, cent). Cameron
Parish, the area with the most recent hurricane riperience, kind the.
only one which evacuated under ordJers, contained the highest propor-
tion of persons favoring ordered evacuation.

It is impossible to state arbitrarily what constitutes a substan-
tial amount of disagreement over whether officials should order evac-
niation or not. Certainly the above figures show that the majority be-
lieved that such officials have this right under severe conditions such
as prevailed during Hurricane Carla. However, the 10 per cent who
believed they do not have this authority may make up a very vocal and
volatile minority which, If they believed evacuation was ordered arbi-
trarily and Without authority, could give elected officialti considerable
trouble.

Thre respondents who answered the question on ordered evacua-
tion favorably were also asked who should be responsible for giving
the order. These responses are summarized in Table 2, 26. The
malority (69 per cent) said that civil defense officials should issue the
or'der. The next largest proportion (15 per cent) said a law officer
such as the sheriff or, city or state police should'order evacuation.
*Eight per cent said city or county officials, and the same proportion
named the Weather Bureau. Only one per cent believed that either
the state or federal provernment should have such responsibility. On
the basis of these figures, it is clear that an overwhelming majority
of the people questioned believed it to be a local responsibility to or-
der evacutation, when and if such an order is called for, and that the U
majority thought civil defense to he the agency under which e.vacuation
shouild he ordered.

Selected Hpotheses from the Disaster, L.iterature
ConcciingWaringand theRespons.-e to Warn i

In) his5 book enti tied Thie Social Impact of B~omb Des true tion,
Ikht. (1 958, p., 1Z~) raintaiw that people! aru Tnoqt likely to ovacuante tr
response to a v rni up if a e.a1.aa Urofpili event j-: at read7 pa it f Oheir
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Wo rld War TJ ,;hoiti Mcs on s-niccessitve evauations

reacts mnores Strongly to. dangers an(]deiv atio'rs'
theiy ha~ve experienced or can p.eriCveI than to thoe
they have only heard about or, have been warned
officially to expect, even though the latter may he,
more disastrous. As a result, people behave in
totally dliff (;rent ways before and after they have
experienced bomnbing dec.struction, or before and
after they have experienced an evacuation.

Wallace (1956) mnakes the same point in his monograph on the
Worater Tornado, as does the Instituut voor Sociaal Onderzoek (1955)..
in the treatment of the Holland floods.

A partial test of this hypothesis is ponsible throiigh use of the
data concerning Hurricane Carla. RespondentR -were asked whether
they thought the full force of-the storm would strike their arda. They
were also asked whether they had ever been through a disaster before,
and, if so, what kind. If the above hypothesis is valid, a greater pro-
portion of persons who had experienced disasters would believe the
warnings and think that the full force of the storm would strike their
area than would those who had no previous disaster experience. Ta-
ble 2. 27 delineates the responses of subjects to these questions.

The data in Table 2. 27 indicate that previous disaster experi-
ence did not seem to affect respondents! opinions of whether or not
the storm would strike their area. However, only 26.per cent of the
respondents did not believe that the storm would strike their area.
(if those with previous hurricane experience, 28 per cent said they
dlid not think it would hit them-exactly the same percentage as that
for victims of other types of disasters. This proportion is only
slightly higher than the proportion who had not experienced any dis-
aster, and who thought the storm would not strike their area. In addi-
tion to the fact that it Is too small. to be significant, this difference
ruins counter to that predicted in the hypothesis..

The ltimatO test of how seriously a warning is taken is whether,

or niot people act on the basis of it. These data provide information
on whiether people evacuated or niot. and oin whether or not they hadI
expetricriced a disaster prior to Hurricano C"arla., lince all but one
respondent receilved some warning prior to evacuation, warning did
play a role in sovne way or another in everyone's evacuation behavior.
t,;vacuaktion be)havior during iurricane Corla conyiparced to previous

jlisustor expe iiene is p resented in TabO~le 2. 2. P
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'ab ,k . ('I)orof0 WI tc" the Atmwould
St-f'i (C ( a!/ .- i d b~y PlreoiOU 1)SL ievl pece:

fPrevioll' IDia''aster ExperVience
Did you I hink storri NOne: furricane other Tcltal

wou1ld strike your area? %

Yeat 50 46 5i0 49
Thought it might 24 27 22 26
No 26 27 28 25

Total Per Cent 100 100 100 100
Total Number 572 834 111 1, 5171

X?3. 35, (4 df) not significant at 05 level

Table 2. 28. Evacuation Behavior in Carla
Compared to Previous Disaster Experience*

Previous Disaste Exere
None Hurricane Other Total

Evacuation Behavior .

Left community 35 48 53 43--
Left home, stayed

in community 27 .. 18 19 z2
Stayed home 38 34 28 35

Total Per Cent 100 100 100 100
Total Number 570 736 85 1, 391

XZ=24. 2, 4 df. Significan~t at 001 level.
*There were 125 cases of people who went through more than one
disaster, one of which may have been a hurricane, Since the hurri-
cane victims could not he singled out these 125 cases are excluded
from this table.

'rI-is table yields a uiyrniic ant Ciii Square (24. 2, 4 df), indicat-~
ing that prc..Vious disastar expe rience is associated with evacuation.
EXamrin)aion Of the figiUr re .veals that persons with previous, disaster
expieri ence evacuiated it) '4!jvihP pt-,t-nn, . of cases than thofle with-
out un eh exi-once. 1.it , interesting to note, however, that those
wvithi sped fi hurri cane upue.- e did1( not ovacuate -ia frequently as
d,.'d thosw Willi oth(3Cr tvpoe (33 of3 dj'3t Ot)JlUCO
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lfa uick 1 . Ite er, I e wt g o the i n. I t ul. vee 2oci , i t li- .

work, lade the prediction: "People who have s-t'vi d eat' er
distasters repe;.it what wa.-; rewarlding l1,thavior it) p .viou t0': !
'hus, when a warning is sounded, they will act in a man tntte' whichi

they have previously found to be effective. This study contained a
question asked only of persons who had been through previots cit.sa ,
ters. These individuals were asked if they had evacuated durbigt he
previous disaster experience. If the Mack-Baker hypothesis is valid,
the persons who evacuated in previous diaasters should have evacuated
in response to Hurricane Carla tore frequently than those who had

not. A. total of 908 respondents with previous. disaster expetlence
gave answers to this question. The results are provided in Table a, 29. ,A?

Table Z. z. Previous Evacuation Classified
by Evacuation Behavior in Ilurricane Carla

Evacuation Behavior Evacuated Didn't Evacuate Total

in Carla.'
Left community 51 45 46
Left home, stayed

in community 29 16 20
Stayed home 20 39 34

Total Per Cent 100 100 100
Total Number 256 . 65? 908

X;'= 34, 85, (2 dr) significant at 00 1 level

'his table indicates that the Mack-Baker hypothesis is probably
correct since, in this case, a significant Chi Square was obtained and
since a greater proportion of previous evacuces than previous non-
evacues evacuated during Hurricane Car la.

Returngip to the original disetission of the Ikld hypothesis., some
evidence of its vaidI~y is offered by Tables 2. Z8 and 2, 29, both of
which show previous disaster experiences to be assotiated with a
higher evacuatior ate. However, it is probleratic whether the warn-
ing teceived thrmingh massniedia prodttceed the eva cuation restlts. It
is ceet'adn lht i .ore caes tpo nvtctited only after high winds
and water provided iret evidence of imtperndirig danger. Neve:rtbeless,
ttr'- i pa ;an it rvpe l he hypcithsis tht w nit ; are I 'ik t (n r

more ste.riousl whti a pertmt hs had tis:tastr. expei ence 
t 

ant. whmlxc

he has nnt. fiat I't, tW c vi,.-wc:e ptWint<: i,, the oppositl (iret ion. -

iiif
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disastc-r experienc. It1 aldso ranks ighostJ in c a a i atead in
oitier reasures of aiteuton to warnings (Tables; 2, 1 an . 9).

A whole series of hypothes es concei'ring 11h Ilk! Cha.ceritics of
people who will take warnings roost seriously has been gathered by
Mack aticd Baker. These hypothesen along With their original source
and the da:,ta of the present study which relate to then, are presented
below.

Sex: Women are more likely to Interpret th 2na as validand
indicative of an impnn disaster than are men (Mack- Baker, 1961.

p)49). TMal 2. 30 contains th4 opinions expressed by. respondents as
to whether they thought the storr would strike their area, based on
the reports and warnings they had received., It, wa8 found that 51 per
cent of the women and 44 per cant of the men were positive in. this
feeling. An additional 30 per cent of the men and 24 per cent of the
women thought the storm might strike.

Table 2. 30. Opinion ot' Whether Storm Would
Strike Area Classified by Sex of Respondent

-ould~Storm Strike Area
Sex of Ye.s Thought it Might No Total

Respondent %. %. . .

Male 44 30 26 100
Female 51 24 25 100

Total 49 26 25 100
Number 742 388 387 1, 517

X? - 7.6 (2 df) significant at . 05 level

Almost exactly tHIe same proportion of nien (Z6 per cent) ard
woMIen (25 per cent) said that they did not think the storm would sitrike
thorn. The 1ignifican .hi ,Square obfained frorm this table was pro-
dUoed primarly by the difference between men and women ini "./ "
ad3 . i 11 '' re.tPonsv,4. IF ''Vt''"' and ''axights'' are n)inhi d' , 'ij.pe

oth i dicatc lt Iceast a dogro oFT belief tha 9t lIe ,ir ( rm wonuT ;at k, --
Olth I : i ln di frinC(: between the a-;t ' in tInJ - ab o t fli,ge r
.ilyi'i Hie waltirilli.

49



{M'<c ,j I~n.,- t'-! b[ 5 ), Jhl , 1: ows- thbo ;;: of sp ,d.
e.'nts ebit.sifiec] On tho tbaAA~ Of OWiOts Ofwete I-V nlW h orl
woidd sttikc !;heir area'- . flhil-'e jq: re.rar'kably IIiALtle diffveiece hvtwoee
age gr'oups it) t;he p:rop~orlion of people holdig eatch opi .nion.h Jl*=edl
thc difler.ence IS ,fsilitght that the Chi Square for this .bcfalls tr.:

el -hte.0 lv lo

.ac (''r)'05 l v ificane. Cons'equentt!l, on thrIe tita of these
data the hypothe:sis ragna ing age tn be relected.

Table 2. 31. Qpiion of Whether Storm Would
Strike Classified by Age of Respondent

Would Storm Strike Area
Age of Yes Thought it Might No Total

Resndeni%%t

21-40 49 z6 100
41-60 49 Z5 Z6. 100
61-80 48 25 27 100

Number 727 381 385 1, 493

X 2
= 8. 6 (4 dE) not significant at 05 level

Race and Ethnic Origin, There fi very little difference be tween
races in the interjretation of aT na frrteudange ... he

i9ht tendency for Negroes to expr.ess less often an emotional rep9.nse
in the si nal eortendn dnejr i robaly...is attributable to the
general relationship between formal education andi ra W(ik-f laer,
1961, p. 50). Respondents were classified during the course of' ihi-;
sLudy into crude ratial and ethnic categories. Since Texas and Loulsi-
aria were involved in the study, it seeimed desi'rable to differe.tte not
only between white and Negro, but between Spanish-an'eaking ard other
groups in Texas, and 'Fre nch-speaking and other groups in Louistiana
The French and the Spanish categories, are fairly acurate. H.owever,
another breakdown, between Anglo-Saxon arid mn Anglo--Sawon, is not
as reliable. For what they ar'e worth, thesie data 'r presented In
Table 2. 32, classified aeco cding to opnjions of (longer-

There was a igni ficait It!t, e. bet wcen ethnic gi-o'p; il

lleir opinion (if danger * Ne ,rovs ur.r)st I ted 1c. (11511i11cairnly lower
proportion of those iohoviiovrr, w ,,r'nl ( w.piirl s-trike Jt!hir area tha'n
O U-'ther gcoplpn igher 41, the

Ol,

V4
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Tablt Z. 32. ()pinion of Whet:her StOFM Would Strike
the, Area Classified by Ethnic. Origin of Respondents

Would Storm Strike Area
Ethnic Origin Yes Thought it Might No Total

oResponident % ___ %__%

Negro 41 19 40 "Go

Spanish-speaking 65 14 ?1 100
Anglo-Saxon 48 27 25 100
French 50 47 3 100

Other 45 37 18 16o

Number 696 370 372 1,438

X2 = 47.53 (10 df) significant at .001 level

proportion expressing thepositive "yes" opinion, but lower in ex-
pressing the "might" opinion, The French, all of whom •were from
Cameron Parish and had recently experienced Hurricane Audrey,
ranked highest in the total positive opinions. Only three per cent said
that the storm was not expected to strike them.

As suggested in the Mack-Baker statement of the hypothesis,
there are a number of factors other than ethnic origin which enter into
the formation of these opinions. The proportion of Spanish respond-
ents was highest in Calhoun County, the area of maximum impact of
the storm. The proportion of French was highest in Cameron Parish,
where evacuation was most complete and the memory of Hurricane
Audrey was still vivid. The proportion of Negroes was highest, in
Galveston. In addition to the area factor, the educational and economic
differences between ethnic groups are pertinent. These differences
are examined in the following pages.

Eeonomic Status: The higher the rank of an individual within a
given social category, the more likely he is to interpret as invalid a
signal intended to preface a disastrouH situation (Mack-Baker, 196i,

p. f) I total reported fami ly income is takena eaueo
..oin Leconomic rank, then the data contaifned in Table 2. 33 are re-
late:d to the above hypothesis,

A c coirAing to thwn, jtttI. i. audged by unc of Chi ,Squae. he. r

is !no frgtit' 'r'ncC between jd:J i goe'ops in their pereeptio.
of ( a;I - . if any lIv,Idency is iitVe O.1Cl t ty 'h;V . e . 3 , 5 it Zs, it a t ha e



Tattle .'.33. 01-I[1101 of Whloth'u tile Siorm Would
St rike Area Classified by TVotal Faniiy Income

Would Stormn Strike Area A
Total Family Yes Thought it Might N~o Total

Income

$0 -$4, 500 51 22 ?7 100
$4, 500 -$7, 500 50 28 2 100

$7, 500 - Above 45 28 27 1004

Total .49 26 25 100
Number 695 368 360 1, 423

X2 8. 6, (4 df) n~ot significant at .05 level

middle income group shows somewhat less tendency to hold 'a negative
opinion about Impending danger in response to warnings than do the
others. Only 22 per cent of thi~s group said they did not think the
storm would strike therm as compared to 27 per cent for th& lower
group, and 27 per cent for the higher group. However, ove when the
Ityes' and "might"' opinions are combined, the differance remains not
significant-

Economic status was, however, associated with. source of first
warning. Table 2. 34A shows that a significant Chi Square was. obtained
when economic status was cross -classified with the source of first
warning. It is interesting t o note that the upper income group received
their first warning over television more frequently than did the other
groups. There is a slight tendency for greater use of radio by thos -
with lower incomes. This is probably due to differences between in-
come groups in the proportionate numbers of television owners and

USE1 S s er_

Table 2. 34. Source of First Warning Classified by Family Income

Source of Firs~t Warnn
TalFamlily Te levis ion ladio Other Total1

$0 - $11. 500 54 36 10 100

-$4, 500 $7, 500 53 3113 1 00
$7, 500 Abmove 62 ?"1 11 100

N ttV4.'0 1 8003 465 165 1, 410

X I 1. 01(1 1 .j~iff n i 3'. t~h~ el ';5 lxo I



Educ ation

TJablo- 2, 35 represents data concerning pin l whther thIe
stormo would s trike, cltassified by sex arid education. It is apparent
that thlere is, very little difference of option in this mnatter between
the educational gruips tor either sex. Two separate Chi Squares
were computedl using thfese data, one for each sex. Neither proved
s ignificant a)t the . 05 level. For mnen the Chi Square was 1. 96, and
for women 2. 36, both with four degrees of freedom.

Table 2. 35 Opinion of Whether Storm Would Strike
ClIassified by Sex and Eiducation

Opinion of Whether Grammuar High
Storm 'Would Strike School School College Total

Men %_______ -No.

Yes 4.9 50 47 49 742
Thought it might 25. 26 28 z6 388
No 26 24 25 25 387,

Total Per Cent 100 100 100 100
Total. Number 593 603- 3 1 1517.

Women _____________

Yes~ 51, 48 48. 49 742
Thought it might A 25 25 28 26 388
No 24 27 24 25 387

Trotal Per Cent - 100 100 100 100
Total Number 457 7 38 322 1517

Surmar±2 of2 10ndng

The extended perind of threat prior to the imrpact of Hurricane
(.arla afforded ample lime to Fspread the warning of the impending
danger. Ovr nine tenths of tho people questioned during this survey
rerceived thi i fis wavning two (lays prior to impact. For almost
everyoe thew vrlnr was first received over, the radio or television.
Al ter 1-cceivi Of' tin ariiino. di fferunt g roups and( categories of pe ople
I koAt'ud inl v liou ien, l-xr to it.. 'it'i !c -rvey seems to show that rural

p'jl'n aid clomn aiterlion t) warninrs, 91ud we!re induced to act



tiipoI them rnortc frequenrtly thun iiy (Ivule,,, W"iu~ Sue to have
I eeu more afkm td hy wandng u hian !"n. aid the uppe r income and
ed nnti nAl groups nm cc Whn the rnd de orp low~er grnnps" iEthic
or'iginl also seermsnV to hiave heen associ ated AiT reaction to warning.

When specific advice or orders were issued coneerning evacua-
tion a larger proporion of people evacuated than where such knowl-
edge was lacking. UWre thre was knowedge of an evacuation plan,
evacuation was also rnore likely to have taken plAace.

Althouh 10 per cent of the respondents disagree&, some three
fourths of thorn believed that if a ,iftuation sintLar to iulurmae Carla
should again arise, people should he ordered to evacuate. The man-
jority of those holding thxis opinin felt that civil defense should he the
agency responsible for issuing the evacxuation order.

In this chapter, only those phasos or the war-ning procesq which
took plac'e prior to impact and evacuation are discussed. Therefore,
reinforcement'and recalL wich are phases of the walking process
occurring after impact and evacuation, are not included. These latter
warning phases are discussed In Chapter F~our, which deals with the
shelter and return period of the disaster.

-2i
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CHAPTER, III 4
TO STAY ORl TO F~LEE:

DFJCXSION - MAKING PROC ESSES IN EVACUATION BEHAVIOR

As Hurricane Carla approached the Gulf Coast, thousands of
families found themselves in a situation in which they were forced to,
decide whether they would remain, in their homes or seek safety in
flight. Their decisions were generally Made with full knowledge that
their lives might well depend on whatwas done.

Comments from informants indicate that several factors entered
into these decisions. But not all these factors were measurable, Two
of them, contr'adictory in nature, were- mentioned most frequently:

01- physical safety of the family, and protection of family property. On
the one hand, pride in the ability to "take it, " the recogn~ition of or-
ganizational and occupational responsibilities, and the temptation to
witness nature at her most destructive-all served as inducements to
remain. On the other hand, the evacuation of friends and neighbors,
the urgent warnings that Carla was a "large and dangerous" storm,
the insistence, or orders, of public officials that residents evacuate,
the fear of damage that might sever such vital supply lines as those
for~ electric power and pure drinking water, and the certainty of dis-
comfort, if not of acute danger-all these considerations indicated
that flight would be a mo-xe judicious alternative.

The relative strength or weakness of these opposing alternatives-
to stay or to flee-varied from family to family and from community
to community, in accordance with traditions and with the amount of

-physical danger, that was perceived. Sincee the rcsponse to the hurri-
cane was no variable, it would be speclous to ask, "What was the gen-
cral reaction to Carla?" Calhoun County, over, which the hur'ricane '

dirocty pa,,4sed, was 85~ per cent evacuated. Cameron Parixh,. which
was almost totally inundated by- the flood, was 96 per cent evacuated.
G"alveston anrd CThambers: Counties, which wore both extensively and
severely threatened, were evacuatcd by 68 per cent arid 06 per cent,
reespe cti vely. Baytown, the I cost threatened, was only 40 per cent

(~ue~ ru ruli~ni-~ w risa beon) the ban iH- ot' the data at
hanti: 16k (11 a111,1? In p ailic , Fllfi e evac l t ionl was (",dm 'anad orvd erly
011 ~ -'I ffi Iwir*~unon io.tdear cribed the Carla vvaotm-
tinn l i 1hr i ,)tO ,v.n w 111011).
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Hurian Crl st ffwht somaled therea--I

Disaster research has repeatedly demonstrated that people do

ntgenerally panic in their response to dire threats. This i o

H-olland Flood Disaster, 1953. Institut.voor Onderzoek van het Ndr
landse Volk, 1955). These observations arc, certainly of groat irnpor-
lance to a nation concerned with the problems of defense from nuclear
attack or invasion.

In this problem area of evacuation, a series of Interrelated
hypotheses were developed. Important concepts concerning decision-
making were tested through thre use of these hypotheses. The discus-

*sion follows the order of appearance of these hypotheses in the re-
search design.

Hlypothesis 1: rvdL

Evacuation decisions are arrvdtb families.

Tabulation of responses indicates that 85 per cent of the mem-
bers of thre famriies interviewed were wholly or, pretty well agreed oil
what the farilly should do. Lene than two per- cent hod arguiments
regarding evacwuationt, while over, 70 pet, cent reportekd that they
reavched their deci sions catsily. Furtherymore, ho-s than 30 per cent
reported 1hat evacua-tion wol i cueatsed outside thle 'j]nmckdi;ate or' oX
tended "ainlily. an d mos t of these refipondentei lived in a reae4 w hic d
weiro heavily ev\a(: iat.dL Theee three kfad ai, t-aken together, !st.Joliglyv
sa1I1ponrl the hmptetl iI theat dee iiion:ti are arrived at by famfl Iie .P

OR



Hypothesis 2:
Families move as units and remain together, even at the cost
of over-riding dissenting opinions.

Of the families evacuating, more than 85 per cent left as units.
Of those who left in a group of cars, 99 per cent remained together
en route to their destinations. While no data were compiled to con-
firm it, the assumption that the majority of those families that left as
units remained together en route is hardly controvertible.

A table which provides a cross-tabulation of the number that
left as units with the'extent of their agreement on a course of action,
indicates that they agreed in 90 per cent of the cases (Table 3. 1).
This percentage not only exceeds the percentage of families that did
not leave as units; it is also higher than that computed for the sample
as a whole.

Table 3. 1. Family Agreement by Family Action of Evacuees

Degree of Family Agreement
Much Little Total

Family Action % % Number

Left as a unit 90 10 821
Did not leave as a unit 77 23 83

(X2 = 10. 26; P<. 001)

Hypothesis 3:
Groups of families will form spontaneously in public shelters
and remain intact even though it means declining the offered
comforts of private homes.

During the progress of rurricane Carla, evacuees were inter-
viewed in Austin shelters by the Disaster Study staff of The University
of Texas. While they were not asked at that time about their reaction
to leaving the shelter, it was noted by the interviewers that some
evacuees actually did refuse to go to private homes, preferring to
remain in the public shelter. These observations support the conten-
tion that people who became part of a friendly group in the public shel-
ter would prefer to remain there.

In the later, comprehensive study of Hurricane Carla, this con-
tention was stated in the form of a hypothesis and subseq.rit1y teted.
Th,, data indi. att_- that 87, per cent of the evacuees wh(o v, ' in ,'i

!J



pubic' shelters becanme pa.rt of a fricondly group. However, J'able 3, 2
indicates that those(.e who became parl. of a friendly group,, aceepted all

offer to stay in private homes almost as frequentl'y as they declined

it, The hypothesis, therefore, was not supported by the data, Fron the
interviews, However, another intensive study of the shelters, shelter
operators, and hosts of eVacuees was conducted by a member of the

Disaster Study staff. This study was made in Austin and irt cornmu-
nities near Austin; Several findings of the study bear directly on the
problexn under consideration.

Table 3. 2. Reaction to an Invitation to a Private Home e

Member of a Shelter Group
Yes No Total

* Invitation to Home ' '1o Number

Yes, went 83 17 12
Yes, stayed in shelter 100 0 11

Once people were settled in shelters, they hesitated to leave.
because of forbidding weather conditions, Local people who invited
vacuees into their homes usually preferred families with: children,

because it. enabled them to assist a larger number of people, without

Involving more than one family. Families with children generally, d-
dlined, these invitations because they were afraid that their ehildre0n
would "mess up the homes." Potential hosts usually emerged from
the shelter with evaruated families with no children.

The conclusion from the srnall number of cases that were stud-
ied is that membership in a shelter group was not a. significant deter-
rent to tho acceptance of an offer of private lodging by evacuated
families Rather, the presence of children in the evacuated family
functioned as a basis for accepting or rejectinug these offers.

i1Y) the s, 4-.

.Ax uncnts for and aJ{ainst evacuation ore most learly d e vel-
wleV re nOT (M the VAMIAtt' IS MOst

evenly divided

ILies data indicate that rvesidents of D;)aytown had the most -

evenl y divided opinions about evacuation, In that ares, only 4Z per
Cent of the people, interviewed were completely agred en what coure-'4
of action should be followed. In the other sites, the corresponding

59M)
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lipereenilage.s were: aI.veistoji, 47 per ceit; Chamber'; County, 5L ppr
<cnt; CaIho.n C (Hit y, 5%8 per ceult; and (Janie-ron Pait ( 6 p.cut
Purhiierxnoi .ihe appropriiate action agreed upon in B.aytown was
more .reqtienfly in conflict with the officia. recommend'rtlon than1 wiau
that of people in the other areas This is demonstrated by the per-
cenUtges in the other areas of consersus Which diverged ftom ffeidA
reeomtnendatlon: flytown, Z3 per cent; Cameron Parish, 5 pe, r cent;
Chambers (outy, 7 per cent; Calhoun County 10 per cent; and U xi

vestot, Z0 per cent, When the two finidings are cross,'" 1 '. { Li

ble 3. 3), a direct relationship is obtained between the extent of wnig'h-

boythood agreevmen:t and the extent of agreement with official recorn-,
roe ndacions .

Table 3. 3. Neighborhood Agreement by Agreement

with Official Recommendations, In Percentages

IV -~ ~ rrn ihdhIaotam

Agreemet A..g.A reement Conflict Number

Complete 90 11 71.6
Most 77 23 * 316
Split 50-50 36 64 138

X, =200, 8; P<. 001

enrther evidence of this relet.forship Is provided by a crobs -

tabulation of the degree of neighborhood agreement with the extent of
neighborhood evacuation. Table 3. 4 indicates that, whether or' not
neighborhoods were predomiiantly evma.cuated, neighborhood agree-

rnt weas h.keiy to he high.

Table 1. 4. Neighborhood Ev& nation by
the Am otnt of Neighborhood Agreertent

r:we of Neighbo'rbhood Coplt. Sl . 505 0
lvacu ation 7 -

Ahove 1/4 anwid Below I /4 83 i1 69

114 to 3[1 17 1') 31

"tPL Nmtil-t 749 16 51

16. ;1' 0iI-:- , ,..<
IA C)



Hypothesis 5:
Role conflict tends to abate after the decision to evacuate has
been made and acted upon.

Some 25 per cent of the people interviewed stated that they were
concerned about their organizational responsibilities before they
evacuated. The data indicate, however, that only 18 per cent of those
who eventually did leave were, concerned about their organizational
responsibilities. Since evacuees constituted only part of the total
sample, a test of this hypothesis, on the basis of the findings just
cited, would not be valid. (Calhoun County, with 85 per cent evacua-
tion, and Cameron Parish, where the evacuation rate was over 90 per
cent, are exceptions to this pattern).

If the factor of evacuation is held constant, however, the chang-
ing perception of role conflict is apparent. Then the relationship
described in Hypothesis 5 held true for these data. Table 3. 5 indi-
cates that there was a definite decrease in concern for organizational
responsibilities during evacuation. Of those who were concerned
about their organizational responsibilities before they left, 50 per cent
ceased to be concerned after they evacuated. At the same time, of
those who were not concerned before they left, 11 per cent became
concerned after they evacuated.

Table 3. 5. Concern for Organizational Responsibilities Before
Evacuation by Concern after Evacuation, In Percentages

Concern After Concern Before Evacuation
Evacuation Concerned Not Concerned

Concerned 50 11
Not concerned 50 89

Total Number 222 672

(X2 = 185; P<. 0o)

Ipotfhesis 6:
Role conflict will begin to increase as plans are made for" re-

turning to the danger area.

A cursory glance at the tables seems to indicate that this hy-
pothesis was not supported by the data collcctr'd. Eighte- per c,nt
of the evacuees were concerned about organizational rer,;i hi ,,.
while evacu ited. Immediately before returning, this petrcc,,tape wa:.;

61



rleduccd to thirteen. liowe(r", ec thee inter)views, were c-onducted
ne rnont~ af'tert the hurricane, sen-ic laps':e of uw.inovy in thi,,; n'la~i..

ter is to be expected. Furthermore. 703 people who answered the
question, "After you left, were you worried about work or an organi-
zation responsibility that might need your attention at home ?"--did
not answer the subsequent quention, "Whon Y;:)... rcreay to go
home, how concerned were you with these responsiblities "' The
respondents who did not answer the Latter question ve~ry likely con-
sidered it redundant. If those in the "No answers'" category are tim-
inated, these data yield entirely differenat results. Table 3.6 indi-
cates that of those concerned about their organizatioUAl responsibilities
after they left, four per cent ceased to be concerned by the time they
were ready to return home. At the samne time, of those: who were
not concerned after they evacuated, 24 per cent ecake concerned by
the time they were ready to return home. Thus a eoniderable in-
crease in the perception of role conflict is recorded, which supports
this hypothesis,

Table 3,6. Presence or Absence of Organizational ...
Concern tight after.:vaeuaglon by the Preseeca

or Absence of Concern just before Returning

Concern B3efore oneedNot Conce rned
Returningt :" .. g _. ...

Concerned 96 24
Not concerned 4, 76

Total Number 10z 98

2
(X = 104. 7; P<. 00o1)

7:'

ftoIn conflit in itenrse for suchpeon rbycin £vrn
met:' ioffir i, aintl w'elfare work~et i, who ire foreed to weigh

I lcitPr ttoal AO el aguwllim det i~nof thi ocnicur .ti!n:
and theme per'sons) will be tfound to be1 imore active in 'dugin

COLA at popiton of dihanwste1 areas

TIh ludy of role eillit was foeued on all p 1 prims who held
a j, (paid or voluntacy) which wais e.eemmtial to coirnirtiy opt' altiot
doring a liaster period. 'Tbhus all mtdical Wj ittoinel were inicluded.
a8 well as al clergynen, must govern n tal o ..fi . all disaster'

6 ZA
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organization personnel, all law officers, and all utility and communi-
cation personnel. By virtue of the occupational positions of these peo-
ple, it was chiefly within their province to ensure the survival of the
community during the extended disaster period. In effect, these peo-
ple constitute a nucleus of disaster-force personnel.

The initial problems were phrased as follows. How did the be-
havior of those who thought of themselves as having organizational
responsibilities, and who were concerned about these responsibilities,
compare with that of those who were not concerned about their organi-
zational responsibilities, as well as with those who did not see them-
selves as having any organizational responsibility? It was found that
those who were concerned about their organizational responsibilities
were least likely to leave town, those who were not concerned about
such matters more likely, and those with no responsibilities most
likely to leave town.

Table 3.7. Evacuation Behavior by Attitudes toward
Organizational Responsibilities and by Sample Area

Concern Over Organizational Reqnonsibility

Sample Area and Concerned Not Concerned No Responsibility
Evacuation Behavior T 0 0

Baytown
Left community 17 21 19
Stayed in community* 83 79 81

Total Number 106 156 223

Calhoun County
Left community 82 93 90
Stayed in community* 18 7 10

Total Number 61 59 70

Cameron Parish
Left community 91 97 100
Stayed in community* 9 3 0

rotal. Number 101 104 1
Chambers County
Left community 30 31 46
Stayed in community4  70 69 54

Total Nurmber 40 51 97

Galveston
Left community 28 33 40
.Stayded in community* 7 2 67 O

Total Number 7,; 172 7'.

'Includes those who stayed home

L'3



M"he r ey,;W ti]{: re n~ot thn s ame} as' thowec obtloined by rumh](<-:rug,
tJf,:! individual, whose : jobnk (paid or voluntary) semmed to involwo role
c.onflict n.s. Ht is defined in this study. Thtis is true ovou wtten tho fue-..
t~or or w"orAnzaiom concern" iH conolle].{d. Me[le t. such persons
wet'e more likely to teave town i1' they expegteac d role conflict. Of

• tt~~~tose who eyl:erienced role coaHM:ct 43 per cent left the eornrliunit'y,
ati conmpareti to 16 per eeof 4 Uwse who had no . QOl oliffliet (Ta,,-
ble 3, 8), 'While the Chi Square for this ta-ble is not larg~e, it toMt to
a relationship in the oppo~site direction of that pro:'dirted by 1he J~y-j
pothesis.

Tahte 3.8B. Evacuation B~ehavior by
_ Presence andl Absencve of R:Ole Cqiiflict.

Cofi~ No Cmonihlt " '
EOva ual n )ehavi~o r %6%

Left commuity: 4-3 -- 3 , ,i ..
Stayed in comm utnity% -57 . .'":'4 '  , . .:

T'oai Number 103 R 2

.0

(Xz  2. 1; P<401
*Inl ud es t he st ay -i{n.- h om eH D.

A further refinement of tie, dat.a irndicata that, ah-otig tth oso 0
persons in sitations likely to inducee rol~e conflict, atwareneas:3 of or."
ganizational responsibility and concern for tlhat'respotliiURly, mad&
no difference inthel:' ultimnate decision aboutevacuaton. In th!'1 firstV

p .ace, i was nol~d that only 23 per' ecn sad tMt they had no ot'g*17t
zatlonal responsibility. Secondly, a01ong those who 1(1(1 organ iznationl

re ponsbilinty, it hoas observed hat lthae who were concerned about
it ovacuated as readilys e Lose who were not o eWied or who
thought they hna no responrsibiity (Table 3.9).It also true a d
msL Dr: yluntiolyd thto' ri i i'n caes porells il U't cols wct O-ve

taed w- having inhrent role conflict in diatr e tton may have
Vacomared' o i piecet of thse wroadt thn physician Who
accorpvn . il vaeuaed patienas fro a hospital i,- an ovous, If in-

The I itne i opiervap oite, dretihe of a e itp tev -vieng 0,
o reec nidll iort'Vm-c i fnce g ofhi lt is prot.,

we uatio ,om v or thse who e/vmiwtl d .m.id their action in tho

Left comun~ty



Table 3. 9. Evacuation by Organizational
Concern for Those Who Had Role Conflict

Organizational Concern
Concerned Not Concerned

Evacuation Behavior % %

Left community 40 40
Stayed in community 60 60

Total Number 43 58

intervening months by convincing themselves that they really had no
responsibilities which demanded that they remain in the community.
Similarly, those who did remain may have felt compelled to justify
their decision by expressing a keen sense of organizational responsi-
bilities. Thus, these data do not provide for an adequate test of this
hypothesis.

The net result of the data thus far considered under this hypoth-
esis is that people were, on the whole, more likely to remain in the
community if they felt they had an obligation to stay. Many persons
who occupied positions with responsibilities did not remain because
they did not perceive these responsibilities. This inference is rele-
vant to the policy formation of the civil defense organization. If a
community is to keep a disaster-force nucleus on hand, the members
of this force must be organized in such a way that their responsibili-
ties are clearly delineated.

Did those peroons who had organizational responsibilities seek
the approval of their peers more frequently than others? These data
indicate that they did. They reported having discussed evacuation
more frequently within the famiiy as well as more frequently outside
the family. Of those persons in positions considered likely to engen.-
der role conflict, almost exactly half (49. 5 per cent) discussed evac-
uation with persons outside the family. This is in contrast to those
whose positions were considered unlikely to induce role conflict, who
sought outside advice in 40 per, cent of the cases. Discussion within
the family displays a similar pattern. "Much" family discussiori was
iopoit((d by 62. 4 per cent of those considered siibjecct to role coifi ict,
bit by only 56. 7 per cent of the cases it the .Josite : ft -y.
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Evacuation Behavior % %
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Total Number 43 58

intervening months by convincing themselves that they really had no
responsibilities which demanded that they remain in the community.
Similarly, those who did remain may have felt compelled to justify
their decision by expressing a keen sense of organizational responsi-
bilities. Thus, these data do not provide for an adequate test of this
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The net result of the data thus far considered under this hypoth-
esis is that people were, on the whole, more likely to remain in the
community if they felt they had an obligation to stay. Many persons
who occupied positions with responsibilities did not remain because
they did not perceive these responsibilities. This inference is rele-
vant to the policy formation of the civil defense organization. If a
community is to keep a disaster-force nucleus on hand, the members
of this force must be organized in such a way that their responsibili-
ties are clearly delineated.

Did those peroons who had organizational responsibilities seek
the approval of their peers more frequently than others? These data
indicate that they did. They reported having discussed evacuation
more frequently within the famiiy as well as more frequently ouiside
the family. Of those persons in positions considered likely to engen.-
der role conflict, almost exactly half (49. 5 per cent) discussed evac-
uation with persons outside the family. This is in contrast to those
whose positions were considered unlikely to induce role conflict, who
5{;)oght outside advice in 40 per cent of the cascs. Disios'sion within,
the family displays a similar pattern. "Much" family discussio! was
reort.(d by 62. 4 per rent or tho,,se considered subject to role conflict,
hii,, by onl v 56 7 p.er cent of the cases in the :7:osite t:;dterm V.
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WI ethe reSpols to tihes e two (.Ios were ci5-tab hated,
t.he ttneat of thee Aton e ,i-ed al [to verwhei.rinigly more fteqitest

anwer than pe-rsonal ifluetce. Threat of the storm was the fitrst oi
osecond choice of 98 per cet of the respondents. (The overlapping

between first and second choices was due to the fact that more than
one answer was possithe for ech category. ) titoformal pressures"
was chosen as the first or .eeoncd naost important factor by 18 per
cent of the respondents. "F'orrnt]. presuret" was chosen first or
second by nine per cent of the respondents (Table 3. 12).

Tablle 3. 12. Most Important Factor in Evacuation Decision

by the Second Most Important Factor, in Percentages

Second Most Important Most Important Factor
Factor Informal rornal Threat Total.

Informal Warning ii 8 10 10
Formal Warning 4 4 6 6
Awareness of Threat 85 88 84 84.

T otal Pop Can"> 100 ]0 100 io
Total Number 83 25 802z 910.

If attitudinal and informational correlates of leaving the corn-
nimnity are rFanked on the basis of these findings, personal influence
is found very far down on the list. An analysis was mnade on the batis
of the number of respondents who left the community. When a rank
correlation was computed between those who left the communily and
those who evacuated within the coxnmnntty, on the basis of these sanmec
correlates, a correlation of . 96 (rho) was obtained. The data are
a-raved in Table 3. 13 in pi'-centap:es for fhe research sites and for
the total.

Htypothesis 9:
Thoe who evacuated dtwossed the daOtcrwt Wh (iHmrs mnore
il an did ..lo, .vaeuic.

Thi:s hypotlhe-i was tesited by t roc'. . taountin; ewacb:tatlot with
le celgree of discul.t;on within Ole 'amily alld (1 titS ut-t Oitd kd' the

fan ily.

T tlt 1I i tit ate; 111at 66 ptf r ; l t of the ito'vie'ers who

" ti l Ir, , aI It"(' .U't'It~it ti~tlq a g "a I in thawi) flr iihea', whil e
i0 I)r t e t, ' ti a, who stayed at hiui did i-o.
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Table 3. 14. Degree of Discussion by Evacuation Behavior
in Percentages

Degree of Discussion
Evacuation Behavior Much Some Total Number

Left home 66 34 965
Stayed home 50 50 524

(X- = 38. 09; P<. 001)

Table 3. 14 indicates that the pattern described above varied ac-
cording to whether or not the informants were ordered or advised to
evacuate and according to the degree of danger from the hurricane.
Those who were not ordered or advised to evacuate were more likely
to have discussed it "much" before they left home. Of those in this
category, 60 per cent reported they had discussed the matter "much."
Of those who stayed home, and who had not been ordered or advised
to leave, "much" discussion was reported by 48 per cent. The differ-
ences between these two categories of persons not ordered or advised
to leave, and the similar categories of those who were urged to evac-
uate, are great enough to be highly significant. Among those who were
urged to leave home, approximately the same percentages left and
stayed: 82 per cent left, and 83 per cent stayed. The conclusion,
then, is that both being urged to evacuate and eventual eyacuation are
accompanied by increased discussion.

However, these figures show a high degree of correlation be-
tween the amount of discussion and the action taken only among those
who were not ordered or advised to evacuate. Among those who did
receive such orders, there seems to be no significant relationship
between the amount of discussion and ultimate evacuation behavior.
The percentage of those who left home after being urged to do so is,
as may be expected, much higher than is that of those who were not
subjected to such suggestion; in fact, it is so high that it accounts in
large part for the lack of meaningful correlation between their action
and the amount of discussion about what they should do (Table 3. 15).

A direct relationship is observed between evacuation and dis-
cussion outside the family. That is: 40 per cent of those who stayed
at home discussed the situation outside the family; 47 per cent of those
who evacuated to the community discussed the situation outside the
family; 50 per cent of those who left the community discussed the
situation outside the family. However, when "orders or advice" to
evacuate are controlled, the relationship of the variables changes.

Table 3. 16 indicates that evacuees were more likely to discuss
evacuation outside the family only when there was an unstructured
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situation. When there were no orders or advice to evacuate, those
who left the community were much more likely to discuss the situation
outside the family. When such orders or advice were given, those
who stayed in the community were more likely to discuss the situation
outside the family.

Another cross-classification may be made for these data: the
extent of neighborhood evacuation by discussion outside the family.
Table 3. 17 indicates that interviewees who lived in neighborhoods
that were more than half evacuated were more likely to have discussed
evacuation outside the family. This positive relationship, between
extent of neighborhood evacuation and discussion outside the family,
again draws attention to the search for support among friends and
neighbors in the decision-making process, as well as, perhaps, a
period of collective excitement directly related to the degre of rec-
ognition of grave common danger.

The net result of these findings seems to be that official advice
and discussion serve as alternative means toward reaching a decision,
to a degree. If official advice was forthcoming, it tended to be ac-
cepted; if it was not available, the threatened person used discussion
as an aid to decision-making.

Table 3. 17. Extent of Neighborhood
Evacuation and Discussion outside Family

More Than 3/4 1/2-3/4 1/4-1/2 Less Than 1/4
Discussion % % % %

In family 47 46 55 64
Outside family 53 54 45 36

Total Per Cent 100 100 100 100
Total Number 727 184 89 360

Hypothesis 10:
A "snow-ball" effect will result from increased discussion and
observation of the evacuat4..: of friends, relatives and neighbors
and produce a strong inducement to conforming behavior. This,
in turn, will result in ecological patterns which roughly corre-
spond to "natural areas," each with a significantly different
distribution of evacuation behavior., These ecological patterns
will be evident, even though the population of the area as a whole
was given the same formal warning and was subject to the same
danger from the hurricane.



I )aa prsened i itie * 16 no(I 3. 1 1 revudn] 'oisupport this hy -

1)0 hsn5 .C :55tn additiona i oh eiees call tie 1000(4. F"oe nan
Table3. 18dcrnunstrateu' HI ox '' C1 f' a. dir'ect beaielttit~w-cI)

extent or neigbe ehed ecL uition and discIA5SiOfl OUItiid the! faMIly;
Ie. ,dos eussi on outside the funfly incrieased with increasinig niei gh-

h-.o hood e.vacuation.

Tabile 3. 181. Extent of Ne.-iphbex'bood Evacauation in Relation
to Ili scission in and outside the Famnily, in FPci ceutage.Os

In faily 47. - 49. 1 64.4
Out'side1 famyily 52. 8 50O 9 35. 6

'hit'i7 Nme 2.7 473 3604

Whvat was the cl atiolusip of evacuation of pe'raons and faile
to the e.xtentl of thle nelghbot hood evacuation? 'Did those interviewed R

11how the saurnca pattei i hat Aa apparent ill the newghborhood in which
they lived?9 It iis eqt'ibtluhd in) Iable 3. 19 that 86 per, cent of those-.

bi ving in- 1 .i ghlt)o rhood i where more than three feurtihsevacutated, also
eva"cluated; MICu10eceonetitilt 5cl ) per- cent of thorle livinii in neigh-
ho rhoi) wli0c c ne fan et Ii to three fourths; eveac'td; 31 per. cent of
these liviniij iti eghbuirhood' inl which less tin n one fourth left werec. ~
AOing,? Ihose Who evac'undd I0 1Tius, these infor rnant~f showed app noxi
rmat ely the s'ame, pattrn o,,C (wacmaditjon behavior a9 was. found in the
neighborc~hood's ini which they H vod TPhis fact. 91 iengt heer; the inspor'-
tan31e of tih' Oa t'ic f inding that at dil(_( rent ett onship pnevam] ed between
c stent ot' ceo: uati mi arid dis-cuion outs ide then farx-ny. Thus, It, can
ho said Hu th ie hynca het.i iipp orted. It. is no uruned 1thot tle termns

urn p2 bet In md '' atnd ''natu id'n- are,. are 4yunonolls,~ 'ard that they
moeli th.- cn ilvreeL of the second porti(:n of th? hypothc2 .is

Ohsv i u'; I hue two v-abI-,l ave not idpotn A r's~sponid-
cot dvhaWii i{-iiiomit Iim a 11"hgh i'eotii '(5(L iS 0,01( likely to he-
M1 (155-5('I(- thani'i.i ton.'vtt(tl. Be't.ise of tis, Lims(!s-F~a. of
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verifted by the above fipguret;. The only clue vailable i our data on'
thiS poinlt is tha. n111 per~ cent of alt rc spollden ts, said that the, rosin
reason they evacuated was that friends or relatives were evatuating.
Ths matter is discussed at greater length in the fol.lowingj chapter.

Table 3. 19. Family Evacuation by Extent
of Neighborhood Evacuation, In Percentages

Extent of Neighborhood Evacation
1/--T34 TTTFJr I~-

Evacuation %i

Left home 86 59 31

SUtayed in horne 14 41 69

Total Number 762 29Z 388

L[ypothe,50 11:
Females will be .ore r ead.y to OAC t. th.an. . ..

Every table constructed, when the factor of hex is contolled,
indicates that: the women were more inclined to evacuate 'than were
the men. This is true whether the family eventually left or.stayed
home. Tables 3. Z0 and 3. 21 demonstrate the existence of this rela-
tionship between sex and desire to evacuate, *

Not only do these tables lend support to the hypothesis that wives
were more concerned than husbands about the dangers of remaining in
their hornes; they also present some evidence that the ulitimate family
decisions were in amord with their desires more frequently than with
those of their husbands. However, thins conc(lion isl tentative since a
it is based on only fragmentary knowledge of the dynamics of decision.-
making in the intoerviewees' families, But the evidence bere is very
similar to that developed by a comparison of repies to qoentlIons de-
signed to get at fear in the warning dinrusion.

The quc lin i ght he raised as to who answered theme ques-
t1on1, qinTe .wiore women than m.n Wern i"terviewed. 'i'liIM in, did
the high pro ortion) of wolttn r'.ond'lts unrdtfly influence the data on
the mailer of alti. de toward having 9 "This l)OHmibilit wan exainiied"
in :..ouie detail. it was fomnd that though th 're weet no iiiigeificant lif'-
,cI , :, ho tw f ile a y tile. mal.UIe u ue-(,nd ]hi w laIh iow a s ai.?l '( Ow] , tfiurc W":.;

:.!Jifill and W'1:J, . ll :dc'lcy for) the %<'Onyu" ro.;mo detsrd; h~i lW in'ato:r
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it) croth mn'u arid woenb wete Moe a1i10SU:; It> l-ay trfgn the Ine in..

dicaied. This drserepanry ini reporting attiUde toward evalcuation c"o

ap.Proxinrately three per cent in every stexcept Ialveston, where it:
ran I1 Iper cent, Tale3. hZ contains the total igures.

Table 3. 2. Attitudes toward Evacuation
by Respondents' Sex, in Percentages

.... A tt~.}}r! 2 ..................... ........... ... _ :i .J. ...... ........... .... .. . .... ..........n....,¢ietespondenti' Sex
Attitude MaFle Fml

Male*
Stay 55 58
Leave 45 42

Total Number 325 799
Female * 4

Stay 43 48
Leave 57 -5

Tdta. Number 306 970

O)(X2:, .7 NS.

**X 2 =2. 24 P<. 30 (two tail)

At this point of. the investigaton, t.i om of so:tendipitypoccued,
It was noticed that regardless of what variables were controlled,
woeton were more anxious and more likely to evacuate than'rhen. The
only exception to this generxlization was fout.d when the personal ad-
justnent factor was cootroled situllaeoosly with the agw factor (Mro
cach area studied). Among those who rated themselves, below, average
in mnotional and personal adjustment, t ma in were often as likely to
want to evacuate as the women. There wa. no distinct, palttern for
each sex. flowever, the numbers in these categories were, so smal.
tha. any cora,0,sions based on them would be unreliable.

The matter of emotional idtustrnylyll itself seerme.d to warrant
faiither invistri ation. There were tiuoe questjons desigrd to p robe
this nuter. The ftrst question was, 'Do you reel that you worry

io r., orh,, than most ieoplt about decisions you natt .e ['he
s('t;itiii was, Ini teims of Oiottttt.a titid permmal adju,,.t.tnun1, how do
yout roistiid- r yi .iru; ;f i ro la'-ltiin to oi lie I? ' i tRd wan iAft r

a dC'csin' is made,. ititisij people think uorrtwrut what would have
happ n tol if its'' , laid 1t"ad a .tj erent decisiort atboust tie tl','t)!et.

oi it e'l trl Vr7ol y-oi ctrllpae withi ottircr

i
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It was found that the attitude toward evacuating varied in direct
relationship with each of these three questions. That is, the more
respondents worried, the more maladjusted they felt they were, or the
more indecisive they were the more likely they were to want to evac-
uate. The over-all emotionality index (all three items totaled) proba-
bly provides a more valid measure than any one of them taken sepa-
rately. In relating this index to attitude toward evacuation, it is
apparent that in all cases people with a low emotionality index were
more likely to want to stay than people with a higher emotionality
score (Table 3. 23).

Table 3. 23. Emotionality Index by Attitude
Toward Evacuation, in Percentages

Emotionality Index Scores
Attitudes Low: 0-3 Medium: 4-6 High: 7-9

Wanted to Stay 52 39 24
Wanted to Leave 48 61 76

Total Number 73 552 70

Since the interviewing was conducted some months after the
hurricane, the question may be raised as to whether the emotionality
index measures a pre-existing condition that led to evacuation, or
reflects emotionality growing out of the hurricane experience nine
months before. Since the query dealt with evacuation, the first would
be the logical assumption.

It was also found that the attitudes toward evacuation varied
directly with the danger to the area involved. When this factor was
controlled, the pattern described above still prevailed. Furthermore,
a direct relationship was observed between emotionality scores and
the degree of threat. That is, the greater the threat to a site the
more likely were the respondents from that site to score high on the
emotionality index. The same result was achieved by averaging the
total scores on the emotionality index. The average scores were:
Baytown, 3.34; Chambers County, 3.36; Galveston, 3.64; Calhoun
County, 3.97; and Cameron Parish, 5.30.
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Table 3.24. Emotionality Scores
by Sites, in Percentages

.. otlonalitv Scores

Sites Low: 0-3 Mediur: 4-6 }iigb: 7-9

Ba.town 61.8 35.8 2.3

Calhoun County 52. 8 39.9 7.
Cameron Parish 34.2 54.5 i. 4
Chambers County 59.6 38. 3 2. I
Galveston 54.5 40.9 4.6

Hypothesis 12:
Families with children will be more ready to evacuate than
childless families.

Accordiig to the figures in Table 3. 25, families with children
were more anxious to evacuate than families without children. As the
number of children increased, the percentage who wanted to stay at
home decreased. The changes in percentages are regular and are all
in the same direction.

Table 3.25. Attitudes toward Evacuation by
Number of Children, in Percentages

Attitude Toward Evacuation Total

Number of Children Wanted to Stay Wanted to Leave Number

None 54 46 787
One 48 52 590
Two or three 45 55 933
Four or more 36 64 418

2
X = 36.7; P<. 001

Further, Table 3. 26 indicates that families with children were
also more likely to have left their home towns than were fanlilies
without children. Thus, in both attitude and evacuation bchavior,
families with children were more eager to find safety in fiight--an
eagerness which increased with the number of chladren involved.
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Nuother of Children Cmuiy Cmnuim une.

None 34 66 475
ne45 55 3 1S

'wo or three,, 44 56 491
Four or miore 517 43 z 5 5

C3Ie3'peolewill be less 1nne to evacuate than Yocge c

'Fables 3. 27 and 3. Z8 indicate that this hypothesis was sup- 1
ported. There. is a clear,: truct relatinshp between these two var- 0
iables.

Tabk 3.127. F, aquatioxt flehaviot by Age., M
of Ucadof Household, in Percentage

Evacuation2-441061adoe

Left comnnnity .483 Q, 3 . .3

Stayed InI ommynunity . 21212
Stayed in home .31' 34 . 4

TotalI Per Cent 100' I00 . tn
Total Nutrber 59715 2771

RI is a sibe asurnption Utht tWe evacuation oif older perfiolvm will
pose dist(inwct probienwi Manty of these personRi are not phyRw~ialiy
able to travel long distances wI itlit s t'ionui discomifort. Manny of
litezv have dietetic and meodical icoveonowhich Trnder suCh,1
tael parecaous tovenv t51ossidju. tOle prange ax urorllngs. k~e

trake.P Cerai10 of thm estri an tnos sibl tiOrpege re uinnsi Wbh'1
Awo s of LOW' 0(15niti'au ot's must a Iinve U n hig wd ritth the old can and
with those in ehI : gr of avacnitinn, Henve, it Ax not surprisming that
the IIOT'iCOtgd of peron 1'0s tanrg I in nigh b1-n storno in thir on 2

h~n' ' ti iamu- aWith ag.!,
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is very prohabli thW n I arg anmunt of .rationaizal ion fs nteced into thei
repies to ths que-iiin. 1-owetrer it is clearly evident that emier--
Mgllfli dot not0 cate ax elvtnton Cl f14 part of it older portion of t-he
p0loti~on Mor protection from dlanger.
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When data on evacuation and staying in the honme are broken
down along income lines, certain interestinc and une.xpected result I s
appear. Those in the middle income brackets--Z, 500t
yearly income-were more likely to leave their communities than
those earning either less than $2, 500 or more than $7, 500. The
highest and lowest income categories were almost exactly alike in
their tendency to evacuate the community.

However, when attention is shifted to those who evacuated their
homes, but not their home towns, the picture is changed. Those with
incomes of !ess than $4, 500 were much more likely not to remain in
their, homes than those with higher incomes. There is a clearly dis-
cernible tendency toward a direct relationship between income and the
probability of having remained in the home. The most important
statistic in this table clearly is that revealing that the highest income
bracket was much more likely to remain in their homes than those in
either of the other categories.

Explanations for these differences are easily provided. Those
in the middle income range would have automobiles and available
money, and thus could leave town more easily than those in the lowest
bracket. But they would not have as strongly built homes in which
they would feel as secure as would those in the highest income range.
The majority of those who left their homes and remained in their
towns went to public shelters; the remainder took refuge in the homes
of friends or in hotels and motels. Public shelters were occupied in
the main by persons with low incomes; persons on the next higher
level would be expected to have friends and relatives in a better posi-
tion to house them with safety. Those in the upper income ranges,
however, with better housing, and perhaps less sense of freedom to
move in with other families, were more likely either to remain at
home or to leave the community. Those on the lowest economic level
live in houses of poor construction situated at lower elevations. Thus
they would be more exposed to physical danger. At the same time,
they would tend to lack funds and automobiles to carry ther to safety
elsewhere. Hence these individuals would be less likely to remain in
their, homes, but more likely to remain in their home towns, i.e., to
go to public shelters for safetv

These data demonstrate once more the maxim that disaster
strikes hardest at those least able to absorb its blows.

Since occupation and income are practically interchangeable
indices of status and behavior, it is to be expected that Table 3. 30
will display a pattern quite similar to that of Table 3. 29. It does.
The conclusions from the first table are very similar to those from
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tand/or to lecac tiht c .h Me bot stay hli mfl.l ty (Table 1. 31).

'able 3. 3 1. Evacuation by Education, V in Flermentages K,

Left Stayed in Stayd i- 'otals
Education Communky Contt 1  Worne o No•

8th grade or less 49 26 2.3- 100 841
9th-12th grade 44 21 35 100 , 338
Some colleg, 38 15 47 100 640

*Includes both respondent ald. spouse.,

Since education is very closely as ociated with oocupation Of!d.
income, the data in Table 3,1 reinforce the general conelusions
drawn frml an examlnation cl the latter two factor - The pattern is
wEnut cia~ry displYay howdlvext by tht- dntA nnYht~tn.Th Atfn
mean that training in analysit of ifhformation-the more purely intvl-W

lectual element--in more important than bither amount of earning or
occupational status, in making a decision in the face of grave and rec-
ognized danger.

Statistical support for thin prenise is supplied by a cross-
tabulation of education ant emotionality scores. The progressions
are all in the expected direction and in fairly regtular steps. It is in,-

teresting to note tha the break in the accompanying table comnes bet
tween the categories of "low'" and "medlum' envotinnality rather thm
between the '.'oediumi' and "high" scores, as might have been expected
logic.ally.

'Table 3.A. Educatton by lEmtionrality indeA

Il.b grade or la' 3. 1 464 10.. 5 100, 0 295
9- It gmiad , 5.17 41.6 ,. 8 0n. 0 77e

cne colege or 10el 62 3 33 5 4. 2 1000 313

"ota! 52.8 40. V 4 10. 0 1, 4$:
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staying-with-re'atives factor is controlled, this finding no lon ger
holds. Perhaps these data indicate that wealthy persons belong to
extended families with members scattered over a wider area; or that
weallhier families are more likely to maintain intimate relationships
with relatives living at greater distances.

Table 3. 34 Percentage of Respondents Not Staying with Relatives,
Classified by Income and Distance Travelled in Evacuation

Distance Traveled in Miles Totals
Income 0-24 25-99 100-199 Over 200 %o No.

Under $2, 500 65 19 14 3 101 102
$2, 500-4, 500 73 16 4 7 100 99
$4, 500-7, 500 56 18 17 9 100 110
Over $7, 500 48 14 29 9 100 86

X2 = 28.56: P<.001

The distance traveled will be associated with stage in the family
life cycle.

This hypothesis has already been tested in the consideration of
Hypotheses 12 and 13. Thus, according to Tables 3. 25 and 3. 26,
families with children were more likely to evacuate. The evidence
accumulated through the tabulations provides a firm basis for the
conclusion that the older the person, the more likely he was to remain
in his home. On the other hand, those married and with children were
likely to evacuate. The hypothesis is supported.

All data detailed in this discussion of decision-making by per-
sons and families have been derived from statistical treatment of the
schedules utilized in interviews in the five sites studied. All respond-
ents were sought out and interviewed in their capacities as house-
holders and family members. They may be said to constitute the
consumers of the planning and administration of plans by officials of
political and privately supported institutions at levels ranging from
purely local to national-from the office of the President of the United
States to that of a school principal at Double Bayou or of a Red Cross
representative in Seadrift.

Of the sixteen hypotheses related to decision-making by persons
and families formulated and tested, an even dozen were clearly
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would seem to suggest that a need exists for a program of action to
induce such persons to accept the onus of their positions. However,
the problem of sponsorship for such an effort is awkward, since those
who would normally be expected to take the initiative in such action
are precisely those toward whom the action would be directed.

The key to data bearing on this hypothesis appears to lie in the
attitudes of the persons concerned. However, the lapse of time be-
tween action based on attitudes and the recollection and reporting of
those attitudes subjects the validity of any finding to doubt.

Hypothesis 8 is rejected, insofar as these data have bearing on
it. The evidence is overwhelming that persons and families do not
base their actions on the advice of personal and trusted friends in an
emergency such aF Hurricane Carla, but act directly on the basis of
information from the mass media. This has important implications
for current communication theory, as developed by Katz and Lazars-
feld in Personal Influence (1955) for example. Perhaps an event such
as a hurricane is sufficiently direct in its threat and clear in its issues
that persons in hurricane country feel little need to resort to primary
group sources for information. The simple fact would seem to be that
the nearly omnipresent broadcast cummuunicat-ion, has supplad. the
word-of-mouth communication chain in such situations. What the re-
suits would have been in other circumstances, or if the relative ac-
ceptance of information from the two general sources had been ascer-
tained, is a matter for speculation until further research has been
conducted.

Hypothesis 14, viewed in retrospect, appears to have been too
broadly drawn; the differences found appear to be greater between the
middle class and the upper and lower extremes than between the two
extremes. Certainly there is no smooth continuum ranging from lower,
to upper, measured in terms of income or occupational status. There
is some evidence, but certainly not conclusive, that non-economic

fors bp erative.

The over-all conclusion from these data is that the people who
reported their experience evacuated or stayed home as members of
family and other groups-not as individuals. They left as family units,
they remained in family or other groups while away, and they returned
as families. Further, occupational status appears to have exerted in-
fluence on the decisions made, though it was surprising to discover an
apparent lack of determination on the part of professionals to remain
in the danger areas in order to keep their services available if needed.
Economic status was found to be less important than originally thought.
A finding of relevancy to administration research is that when authorities
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gave clear clues as to behavior, the discussion lessened or disap-
peared, and action of one type o'r another was taken. However, the
arrival at a resolution of problems centering about evacuation behavior
is a complex process. Clearly this study has not exhausted the possi-
bilities for profitable study in this matter of making decisions under
threat of a natural disaster. More incisive data, more incisively
analyzed, is certainly needed.
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CHAPTER IV

SHELTER AND RETURN PERIOD

Introduction

The half-million refugees from Hurricane Carla sought refuge
in various shelter areas and shelter types. Some remained in their
own communities, but took advantage of the shelters established there.
Others traveled hundreds of miles from their homes seeking a place
of safety and found it in public shelters, hotels, motels, or private
homes.

Red Cross estimated that Hurricane Carla displaced 206, 103
persons who registered for some period of time in one or more of 540
shelters staffed by approximately 20, 000 professional and volunteer
workers from churches, labor unions, civic clubs, corporations,
social welfare agencies, police and fire departments, rescue squads,
and a host of other interest groups.

This chapter is concerned with what happened to the evacuees
during the time they were away from home. A number of questions
arise in this connection. For example, how far did evacuees travel
to find shelter? What problems did they encounter on their way? In
what type of shelter did they eventually find themselves? How long
did they remain there? What problems did they face in the shelter?
What attitudes toward evacuation did they form on the basis of their
experiences? Answers to these questions are provided in the following
pages.

Distance Traveled by Evacuees

The distance traveled by evacuees is dependent upon their area
of residence. In rural areas close to the coast, where no large city
was within a short distance, evacuation was effected over long dis-
tances. Table 4. 1 contains the various distances traveled by the
evacuees from each of the sample areas.

In Calhoun County, which was in the eye of the storm and was
relatively isolated from large cities, proportionately more people
traveled long distances than did those in the other sample areas.

89



Heounchd id by botuo~i

A volunteer fireman finds sleep easily when opportunity cornes.
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Almost half the Calhoun County refugees went more than 100 miles
before reaching shelter. In Baytown, which had the lowest evacuation
rate, refugees were divided into two groups in terms of distance trav-
eled. Half went less than 25 miles from home (this is the distance to
Houston). However, 34 per cent exceeded 100 miles in distance trav-
eled. In Cameron Parish, virtually all the refugees went to Lake
Charles. This means that 72 per cent went less than 100 miles from
their homes. Galveston and Chambers Counties were likewise char-
acterized by movement of less than 100 miles. In Galveston, 79 per
cent traveled less than 100 miles, and in Chambers County, 75 per
cent went this distance, or less, from their homes.

The distance traveled is associated with the type of shelter
sought by evacuees. Table 4. Z shows the per cent of evacuees in each
sample area, classified in terms of each type of evacuation behavior.

Galveston had the highest proportion (38 per cent) of people who
evacuated their homes for shelter within the community itself. This
is in contrast to Calhoun County, where only four per cent remained
in shelters in the community, and to Cameron Parish, where only
three per cent did so.

The types of shelter selected by evacuees are delineated in
Table 4.3, which contains the number and percentage of people from
each of the five sample areas who stayed in different types of shelters.

Private homes provided shelter for 58 per cent of all evacuees.
Another 18 per cent went to commercial lodgings such as hotels or
motels. Only 23 per cent stayed in public shelters. Sample areas,
however, differed considerably in the relative use of vckrious shelter
types.

The largest proportion that took shelter in private homes was
found in Cameron Parish, where only six per cent stayed in mass
shelters. The smallest proportion staying in private homes was in
Galveston.

These data indicate a rural-urban difference in the use of shelter
types. As shown by Table 4.4, rural people seemed to be more highly
concentrated in private homes than were their city counterparts.

Rural-urban utilization of hotels and motels was virtually equal,
although the proportion was slightly higher for urbanites. City refu-
gees, however, were more prone to use public shelters than were ru-
ral refugees. This is due to the fact that most public shelters were
located in cities, and thus were used predominantly by city dwellers
who evacuated their homes but remained in their own communities.
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Table 4. 4. Rural-Urban Differences
in Shelter Type, in Percentages

Private Public Total
Home Hotel-Motel Shelter % No.

Rural* 66 16 18 100 341

Urban** 53 18 28 100 470

Rural and Urban 59 17 24 100 811

*Rural sample consists of Chambers County and Cameron Parish.
**Urban sample consists of Baytown and Galveston.

Private homes bore the brunt of providing shelter to refugees,
and most of these (78 per cent) were homes of relatives.

Table 4. 5. Arrangements for Refugees to Stay in Private Homes

Arrangements made with Number Per Cent

Relatives 446 78.4
Friends 102 17.9
Other 21 3.7

Total 569 100.0

The fact that the majority of refugees from Hurricane Carla
stayed in the houses of relatives is of significance in considering the
relationship between general migration patterns in the United States
and evacuation patterns in disasters. The migration from rural to
urban areas has been continuous for some time. Thus, it is apparent
that people from rural areas will generaIly have relatives living in
cities. The homes of these relatives, therefore, are potential shel-
ters during a disaster period.

Studies of migration have shown that larger cities tend to draw
migrants from greater distances than do small cities. This means
that the relatives of migrants to large cities would tend to live further
away than migrants to small cities. Consequently, the rural country-
side surrounding large cities would tend to have a proportionately
smaller number of homes of relatives of city dwellers, and fewer pri-
vate homes would be regarded as potential shelters by large city
dwellers. This point is further developed in the discussion of the ap-
plication of the Hurricane Carla research findings to nuclear attack
situations.
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Source of Information About Public Shelters

Evacuees who remained in public shelters were asked how they
knew about their existence and location. A substantial proportion
(24 per cent) said, "There is always a shelter there. " Thus, disaster
practices were well known to many victims of Hurricane Carla. As
already noted, 48 per cent of the respondents in this study had already
experienced at least one hurricane. It was customary in hurricane
areas along the Gulf Coast for shelters to be established in certain
locations-for example, in high schools. Consequently, knowledge of
where a shelter was located was not a problem for many residents.
As shown in Table 4. 6, however, a sizable proportion of respondents
reported finding out about shelters over radio and television, or from
civil defense workers, or from a friend or relative. Since only people
who stayed in public shelters were asked how they knew about them,
no comparative figures are available for non-evacuees or for those
who stayed in private homes and hotels or motels.

A special study of shelters in Austin, conducted by David L.
Treybig (1962), provides additional insight into the processes involved
in the allocation of people to shelters. Since Austin is located a con-
siderable distance from the coast, city officials and the managers of
hotels and motels in that city did not anticipate a sizable influx of refu-
gees. On Saturday morning, the 2, 600 rooms available in Austin's
commercial hotels and motels, which provided space for approxi-
mately 5, 500 people, were operating at their usual week-end rate of
occupancy (between 40 and 60 per cent). As the day wore on, refugees
from Hurricane Carla began to arrive or to make reservations for
later arrival. By 9:30 p.m., every hotel and motel room in Austin
was occupied or had been reserved by evacuces from the Gulf Co Rt.
Guests who would normally have checked out to return to their homes
on the coast extended their stay, thus further increasing the occupancy
rate.

Table 4.6. How Evacuees Knew about Public Shelter

Source of Information
about Shelter Number Per Cent

Radio or T. V. 64 28
Civil defense worker 24 10
Shelter always there 56 24
Friend or relative 47 20
Other evacuee (stranger) 3 1
Other 36 16
No answer 2 1

Total 232 100
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On Saturday evening, after the facilities of commercial lodgings
were exhausted, the Red Cross chapter received information from the
police headquarters leading it to believe that an alarming increase in
evacuees, over and above those already present, could be expected.
Consequently, steps were taken by the Red Cross through its disaster
committee to open a shelter in a public school building. The disaster
committee asked that the police direct refugees to the school, and
crude signs were erected at this point to guide them to it.

In Lake Charles, Louisiana, which was the principal shelter
area for residents of Cameron Parish, local officials were prepared
for the emergency, as were operators of hotels and motels. The re.-
cent experience with Hurricane Audrey, and later with Hurricane
Donna, had thoroughly familiarized both the residents of Cameron
Par'sh and their Lake Charles hosts with hurricane evacuation proce-
dure. Shelters were set up in Lake Charles schools and were ready
when refugees began to arrive. These shelters were established in
the same locations that had been used for Hurricane Audrey evacuees.
Motels and hotels in Lake Charles were likewise ready to receive ref-
ugees. As was the case in Austin, the hotels and motels filled to over-
flowing early in the evacuation. Overcrowding of rooms was permitted
as "normal hurricane procedure." Rooms were rented for a flat dou-
ble occupancy rate, and families were allowed to crowd in as many
people as suited them. Extra blankets and linen were provided so
that people could sleep on the floor.

Many hotels and motels reported that a high percentage of their
guests during the hurricane period were persons who frequently stayed
with them. They also reported that their guests came from a given
neighborhood in Cameron Parish. Observations made by field workers
confirmed this.

The Austin and Lake Charles observations, taken together with
the interview data obtained from refugees, seem to indicate that there
is a definite pattern in choice of shelters. Refugees, as a class, ap-
parently will seek shelter with relatives and friends first, preferring
this type of accommodation to all others. Failing in this, they will
seek space in a hotel or motel. When these accommodations are filled
to capacity, the shelters begin to attract refugees. Of course, impor-
tant qualifications to this generalization must be made when the factor
of social class is considered. This is explored elsewhere in this re-
port. However, the order of preference for evacuation accommoda-
tions seems to follow the pattern just described. This is apparent to
a degree in Table 4.7, which delineates the answers to the question:
"If you were forced to evacuate again, in what kind of accommodations
would you prefer to stay?"
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Table 4.7. Preferences for Various

Shelter Types in Future Evacuation

Shelter Preferred Number Per Cent

No answer 46 4..7
Private home 496 51.1
Hotel-motel 192 19.8
Public reception center 158 16. 3
Other 78 8.0

Total 970 100.0

Trouble Encountered in Evacuating

One of the most amazing features of the evacuation for Hurricane
Carla was the low automobile accident rate. No fatalities resulted
from the movement of cars during evacuation. This is due in large
measure to the extended period of time during which the evacuation
took place. The half-million rcfugccs did not all leave at the same
time. Almost 90 per cent of all evacuees left more than 24 hours be-
fore the storm reached its height in their particular area. Evacuation
actually proceeded over a three-day period. This explains the figures
in Table 4. 8, which contains the percentage of those encountering
various difficulties during the process of evacuation.

As shown in Table 4. 8, 85 per cent of the evacuees reported
having had no trouble at all, and only six-tenths of 1 per cent reported
either having had a traffic accident themselves or having been delayed
by one which involved others. The remainder cited "bad road condi-
tinni" or "hPvy 1rffio" p Rn impilmont tp ev~ctiAtion,

Table 4. 8. Trouble Encountered en Route to Shelter Area

Number Per Cent

No answer 33 3.4
No trouble 829 85.3

Bad road conditions 3 ..
Traffic accidents 6 .6
Other 5 •5
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Length of Stay

The Hurricane Carla evacuation was an unusually long period as
compared with that of other hurricanes. This stemmed from the un-
usual behavior of Hurricane Carla when she delayed her final inland
plunge. Table 4. 9 shows that the average evacuee spent 3. 7 days
away from home. In Cameron Parish, where the most prolonged
evacuation took place, the average stay was five days, as compared
to Baytown with an average of 2.8 days away from home. The unusu-
ally long period away from home observed in Cameron Parish and in
Galveston (3.9 days) was the result of the fact that water remained
high for several days after impact. Baytown, the only non-coastal
area, had the lowest length of stay, due to the absence of a persistent
high-water hazard. Had other areas been studied-for example, Free-
port, which remained flooded for an extended period after impact-the
average length of stay away from home would have exceeded even that
for Cameron Parish.

Hypotheses Concerning the Shelter Problem

A number of hypotheses concerning the shelter problem are
presented in Chapter One. These are systematically examined below,
using the data obtained from interviews.

Hypothesis 3:
People from the same neighborhood or community will tend to
select the same shelter or shelter area.

Several questions were asked of respondents to test this hypoth-
esis. First, those who stayed in public shelters were asked whether
there were people in the shelter with whom they had been acquainted
previous to evacuation. The results of this question are presented in
Table 4. 10. Seventy per cent of those who stayed in public shelters
already knew people who were also there; 30 per cent did not. Assum-
ing there was a 50-50 chance that evacuees would know someone in the
shelter from previous experience, this indicates a significant relation-
ship between knowing someone and being in the shelter (X2 a 3, 48,
1 df. P<.001).

When asked if they knew in advance whether a friend or relative
would be in the shelter, 55 per cent of the respondents said "Yes."
This is shown in Table 4.11. Both Tables 4.10 and 4. 11 give support
to Hypothesis 3. The strongest support, however, comes from the
data presented in Table 4. 12, in which the reasons given by respondents
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Table 4. 10. Percentage of Respondents Giving
Indicated Answers to the Question, "Were there

people in the public shelter who were known to you?"

Number Per Cent

No 66 29.7
Yes, relatives 48 21.6
Yes, neighbors 63 ' 28.4
Yes, friends 29 13. 1
Yes, others 16 7. 2

Total 222 100.0

Table 4. 11. Advance Knowledge That Friends
or Relatives Would Be in Public Shelter

Knowledge of Friends or
Relatives Presence Number Per Cent

Knew friends or relatives
would be there 122 55.0

Didn't know friends or
relatives would be there 96 43.2

No answer 4 1.8

Total 222 100.0

Table 4. 12. Reasons for Choosing Shelter Area

Reasons Number Per Cent

No answer 39 4.0
Knew the town 74 7.6
Had friends or relatives there 595 61.2
Everyone said it was the place to go 52 5.3
Other 86 8.8

ror choosing a particular shelter area, are listed. Over 61 per cent
cited the presence of friends or relatives as their reason for choosing
a given area.
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Hypothesis 3, a-i:
The type of shelter used will depend upon the availability of
friends or relatives.

This hypothesis is supported by the data cited above. In addi-
tion, the majority of respondents (66 per cent) stated that they knew
someone in the hotel or motel to which they evacuated. These data,
lending further support to this hypothesis, are presented in Table 4. 13.

Most evacuees stayed in private homes with relatives. This
fact, taken together with the data contained in Tables 4. 10, 4. 11,
4. 12, and 4. 13, seenis to indicate that evacuees are strongly influ-
enced in their choice of shelter area and type of shelter by the pres-
ence or absence of relatives, friends, or acquaintances.

Table 4. 13. Percentage of Respondents Who Gave
Indicated Answers to the Question, "Were there

people in the motel or hotel who were known to you?"

Number Per Cent

No 60 33.5
Yes, relatives 28 15.6
Yes, neighbors 43 24.0
Yes, friends 29 16.2
Yes, other 19 10.6

Total 179 100.0

Hypothesis 3, a-2:
The type of shelter used depends upon the socio-economic status
of the evacuee.

There are a number of means through which socio-economic
status may be measured by utilizing the available data. Two of these,
reported family income and occupation, have been selected for the
purpose of testing this hypothesis. The ensuing discussion explores
the relationship of these factors to choice of shelters by evacuees.

1. Income: Income strongly influences the type of shelter
sought, as shown in Table 4. 14. The higher the income, the less
tendency there is to stay in a public shelter, and the greater the tend-
ency is to stay in either a private home or a hotel or motel. The up-
per income group is more than twice as likely to use the latter type of
facility than the lower income group.
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Table 4. 14. Types of Shelter Classified by Income of Evacuees

Income
0-$4500 $4500-$7500 $7500 + Total

Type of Shelter % % % No.

Private home 53 64 62 59 535

Hotel-Motel 13 18 27 17 154

Public shelter 37 18 11 24 219

Total 100 100 100 100 971

2. Occupation: Occupation is highly correlated with income,

and therefore should also be associated with choice of shelters. Ta-
ble 4. 15 delineates the type of shelter utilized by various occupational
groups. Although the number of cases is too small for percentages to
be very meaningful, they are included in order that comparisons can
be made between the choice of shelters of the various occupational

groups.

The data in Table 4. 15 further substantiate the relationship be-
tween socio-economic status and choice of shelter type. While only
11 per cent of the professional and managerial'group stayed in public
shelters, 46 per cent of the service group, and 37 per cent of the la-
boring group used these facilities. Hotel and motel facilities, as
might be expected, were used to the proportionately highest extent by
the white-collar group, which includes managerial, professional,
clerical, and sales workers. However, the laboring group sought
shelter in hotels and motels to a much greater extent than .. ex-,
pected, and had a comparatively low rate, 'along with service workers,
of utilization of private homes. This may be a result of the combined
factors of large families among refugees in these groups, and small
houses on the part of their potential hosts, their relatives aind friends-
Because of lack of adequate space in private homes, laboring groups

and service workers may have been forced to use the facilities of ho-

tels, motels, and public shelters.

Hypothesis 3, b:
People will tend to form cliques or groups within shelters and
attempt to perpetuate the interpersonal communications network
that existed prior to evacuation.

This hypothesis can be tested using the information about group
formation in the shelter area obtained from the interviews, and of data
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on communication with others during evacuation. Respondents who
stayed in hotels and motels or in public shelters were asked whether
they became members of a "friendly social group" while they were in
the shelter, and also about the relationships of the members of that
group to one another. Table 4. 16 contains the answers to the first of
these questions.

Table 4. 16. Group Formation in
Hotels-Motels and in Public Shelters

Hotels, Motels Public Shelter
No. % No. %

Became part of group 131 73.2 Z04 87.9
Did not join group 41 Z2. 9 22 9.5
No answer 7 3.9 6 z. 6

Total 179 100.0 232 100.0

Of those staying in public shelters, 88 per cent said they became
part of a "friendly social group" as compared to 73 per cent of the
motel-hotel customers. Thus it appears that mass shelters tend to
foster group formation more than do hotels and motels. Public shel-
ters afford less privacy and bring people together in mass feeding and
sleeping quarters. For this reason, they probably promote the forma-
tion of groups which cross over family lines.

The evacuees were asked who belonged to the shelttr lcque.
The answers to this question indicate that such cliques were composed
primarily of persons who knew one another before evacuation. This
is shown in Table 4. 17. Only 21 per cent of the motel-hotel refugees
and 15 per cent of the evacuees in public shelters reported that such
friendly groups contained people who met for the first time during
evacuation. However, 12 per cent of the motel-hotel customers and
25 per cent of those in the public shelters reported that these groups
contained a membership which combined new and former acquaintances.

The two types of shelters differ significantly in the composition
of cliques which were formed. The greatest difference is found in the
category combining former and new acquaintances. Public shelters
seen to foster the formation of groups whose members were not ac-
quainted before evacuation. This is probably due to the lack of privacy
in public shelters as noted above, in comparison with that offered by
hotels and motels.
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Only 25 per cent of evacuees reported having heard false runors.
This seems to be a relatively small proportion, considering that nu-
merous erroneous reports were actually aired over television and
radio. This may mean either that respondents never discovered that
s ci reports were false, or that during the several months interven-
ing between the storm and the interviews they forgot about them.

When asked about the nature of false reports, respondents gave
answers which indicated that most of these recalled reports overesti-
mated rather than minimized such effects of the storm as damage,
loss of life, and danger (Table 4. 19). The majority report of evacuees
that rumors tended to exaggerate the effects of the storm is in agree-
ment with observations made about the reports issued over mass
media. The more sensational aspects of Hurricane Carla received an
inordinate amount of attention. It is probably true that evacuees who
in returning to their homes found relatively little damage, regarded
these reports as more exaggerated than did those whose property suf-
fered major damage.

1a,1, . A9 .aI, T N ro of ase Reports

Number of Per
Nature of Rumor Different Reports Cent

Over estimation of storm's effect 218 89.0
Under estimation of storm's effect 11 4.5
Other 16 6.5

Total 245 100.0

Respondents were also asked whether reports were disturbing
or upsetting to them. About 74 per cent of those reporting rumors
said they were upset by what they heard.

These data do not provide sufficient evidence to support the con-
tention that rumors presented a morale problem for evacuees. Fur-
ther, no measure of morale was found which could be used to test its
relationship to rumors.

Some additional questions were asked of respondents which were
designed to elicit information by which Hypothesis 3, c might be tested.
Observations made by a field team during the course of the storm-in
Lake Charles, in which the Cameron Parish evacuees were located,
as well as in Austin-indicated that subsequent to impact an information
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va.:u im developed concerning conditions in the evacuated areas. No
one seemed really to know what conditions were along the coast.
Evacuees were openly concerned about what was happening, or had
happened, back home. It did not seem to the field teams that informa-
tion about conditions in the impact area was either very specific or
very accurate. On- thc spot observations in Cameron Parish con-
firmud the fact that reports circulating about conditions in Lower
Cameron were inaccurate, in that they both overestimated and under-
estimated the effects of the storm.

Table 4. 20. While You Were Away, Did You Feel That You
Knew Pretty Well What Was Happening in Regard to Carla?

Number Per Cent

Yes 699 87.5
No 100 12.5

Total 799* 100.0

*173 of tnose who stayed in their home communities but not in their
homes were inadvertently not asked this question.

in addition to the questions about the circulation of rumors and
the nature of false reports, respondents were also asked to judge the
reliability and adequacy of general information which they were given
while evacuated. Table 4. 20 contains the distribution of responses of
evacuees to the question, "While you were away, did you feel that you
knew pretty well what was happening in regard to Carla?" The vast
majority (88 per cent) responded in the affirmative. Further, when
asked how reliable they thought the available information was, 95 per
cent said it was either entirely reliable or fairly reliable (Table 4. 21).

The results of the interviewing on this matter were unexpected,
inasmuch as field observations led to the opposite conclusion from that
of the majority of respondents. It may be that respondents were either
uncritical of news reports and believed what they heard, or that they
did not associate what they heard with what they found to be true from
nersonal observations. An additional PSz.ility is tha.t th time lanse
between the hurricane and the interviewing was too great to allow for
accurate responses to such questions. The fourth alternative, that the
news was reliable, is not admissible, in light of the considerable evi-
dence to the contrary from direct field observations.
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Table 4.21. As You Look Back on It, How Reliable Do You Think
Information about Carla was during the Time You Were Evacuated?

Estimate of Reliability of News Number Per Cent

Entirely reliable 479 59.8
Fairly reliable 282 35.2
Not very reliable 33 4. 1
Could not depend on it 7 .9

Total 801* 100.0

*171 of those who did not evacuate their home communities but who
left their homes were inadvertently not asked this question.

Despite the prevailing opinion that the news of the effects of the
storm was reliable, many evacuees made attempts to verify personally
tie reports about their home areas. More than half (56 per cent) did
attempt to verify the news reports, and in the largest number of cases,
this .;,as donc by talking either to some other evacuee or contacting
some other unofficial source of information. Of the 56 per cent who
made some attempt at verification of news, less than half-23 per
cent-contacted civil defense, the Red Cross, or some other official
source of information. Eight per cent actually went back to their home
areas in an attempt to determine what conditions were (Table 4. 22).

Table 4.2Z. Did You Attempt to Find Out Personally What
Was Going On in Your Home Area while You Were Evacuated?

Number Per Cent

Going to civil defense. Red Cross, state
police, etc. 75 9. 3

Calling some official agency on the phone Ill 13.8
Going to talk to people in another shelter 19 2.4
Calling some unofficial source on phone 138 17. 2
Going back to your home area 60 7. 5
Other 50 6. 2
No 350 43.6

Total 803* 100. 0

*169 of those staying in their home communities were inadvertently
not asked this question.
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These findings lead to the statement and testing of the final hy-

pothesis about warning. In reality, this hypothesis contains a theory

as to why people leave the shelter before it is safe to do so.

Hypothesis 3, d:
Mass media tend to overplay the dramatic aspects of disaster.

This distortion is an important factor in fostering high anxiety

and low morale among evacuees. This situation is aggravated

by the failure or inability of agencies to relay accurate informa-

tion from the devastated area. The ill-defined conditions of the

"home" area will result in premature attempts at return by

evacuees, even in the face of danger from health or accident

hazards. This indicates that the task of conducting evacuation

is not as great as that of controlling premature return.

Direct observation in the disaster area led to the belief that

large numbers of people were making premature return attempts.

Respondents were asked whether any members of their families, while

evacuated, attempted to return to their home areas before they were

notified it was safe to do so (Table 4.A23). Almost 26 per cent of all

respondenis reported that some member(s) of the family made a pre-

mature attempt to return. This would mean that, of the total 500, 000

evacuees, at least 25, 000 made premature attempts to return to their

homes.

Study areas differed widely in the proportion of attempts at pre-
rnature return. In Cameron Parish, where the length of evacuation

stay averaged five days, 45 per cent reported premature return at-

tempts, as compared to only five per cent in Calhoun County, where
the eye of the storm eventually struck.

On-the-spot observations in Cameron Parish led to the belief
that early return attempts were made most often by those people who

owned livestock and lived in the open country. Cattlemen seemed

particularly persistent in making attempts to return home to look after
their animals. The hypothesis that rural evacuees will make more

atempts at premature return than urbanites was subsequently tested.
The results of this test are presented in Table 4. 24.

As was expected, rural and urban areas were found to differ

significantly from each other, and in the direction predicted. People
from the country made more premature return attempts than did city
dwellers.

It was observed in Cameron Parish that evacuees who were kept
from returning to their homes by roadblocks set up by civil defense
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Table 4. 24. Early Return Attempts by
Evacuees from Rural and Urban Areas

Type of Area
Rural* Urban** Total

Attempts Made % % %

Yes 40.8 25.4 32.4
No 59.2 74.6 67.6

Total Number 341 413 754

X = 20. 58, 1 df, P<.001
*Cameron Parish and Chambers County combined.

**Galveston and Baytown combined, Calhoun County is excluded.

were extremely angry. An effort was made to determine how many
return attempts were turned back by roadblocks, and what the reac-
tion was to this action. Table 4. 25 delineates the number and per
cent of return attempts which were blocked by civil defense, police,
deputy sheriffs, or other official persons, in the sanaple areas.

As shown in Table 4.25, a significant number of return attempts
were thwarted by police roadblocks in Cameron Parish. Cameron
also was the only area in which evacuation was ordered and in which
a fully developed civil defense organization was utilized throughout
evacuation.

Galveston was the only other area reporting a substantial num-
ber of blocked return attempts. It will be noted that there is a major
discrepancy between the figures for Galveston in Tables 4. 23 and 4. 25.
Only 57 people from the Galveston sample reported making return
attempts that were premature. However, 81 reported on whether
such attempts were blocked or not. The only possible explanation for
the discrepancy seems to be that 24 people made attempts to return
which they did not consider premature, but which nevertheless were
blocked by police.

It was originally intended that all respondents would be asked
whether they thought officials had the right to keep people from re-
turning to their homes. This question was not answered consistently,
probably because of its location in the interview schedule. Those re-
sponses which were elicited are contained in Table 4. 26.

The findings presented in Table 4. 26 are twofold. In the first
place, the majority of respondents who answered this question thought
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Fable 4. ?.6. Don Officials Have the Right to (Keep i'eopie Out'?2
... ... ..

Yes No No Answer
Samplec Are: a 7

Baytown 17 8 z z
Calhoun County 4 4 2.5
Cameron Parish ?.7 54 12
Charnbers County 19 19 15
Galveston 33 15 27

Total Per Cent 100 100 100
Total Number U.4 112 649

law officers had the right to keep people from returning home. Of the
336 total responses, exactly two thirds were positive and one third
negative. In the second place, a substantial (I lZ out of. 336) disagree-
ment existed concernl ng the right of law officers to set up and main-
tain roadblocks.

According to observations made by this research team, and
acc.ording to reports gathered by civil defense officials and reported
in their publication Hurricane Carla (1962). violent objections were
made to roadblocks throughout the disaster area. In Cameron Parish,
where the highest proportion of respondents challenged the right of
offi cers to control re-entry, violent arguments developed between
citizenls and the police who manned the barricades. So profound was
the resentment which developed that, following Hurricane Carla, a
number of resignations were made in civil defense,. The dispute
heightened to liuch a point that attempts were made to remove the
director of civil defense.

Sinilar political repeoerusi,,ions were felt in 'Iexas counties, but
te<Aitigs weJ'e, neiJher as deep nor as lasting, The case of Galveston,
as reported in the official civil defense publication, Hlurricane Carla, A
i.. i cnteorC.ing in comparison with the Cameron Parish situation.

flrcabdown of loade.ocls

U(ndlet succesS;ivO co1prolni.s5es with expediency, %7
i.,s roil~t~l c]i:t ci si uitegrated within a day or two.
Galv(.; ton County note d, 'The mayors decided to

nlro w ti a i {,l. 1 aro(rid the county and let no
cccc I,--even residents. It was; effective, hut about

0w si t"rld cly We bad c'louptan frouui reiidents -;U
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of three cities that were all right . . . we issued an
order allowing residents into these three if identi-
fied. About 12 hours later mayors of Galveston and
Texas City said let residents in, keep sightseers
out. It was almost physically impossible.' (Tread-
well, 1962)

The problem of controlling re-entry was due to a number of
factors. One of the major factors involved was uncontrolled and
sometimes irresponsible reporting through the mass media about
events and conditions in the impact area, as well as the garbled re-
porting of official announcements. For some unknown reason, false
fall-clears" were sent out over the air from some radio and television
stations. In Lake Charles, an official announcement was misread
over television and radio to the effect that people could return to the
lisaster area. Similar mistaken reports were made in Dallas and in
Iloiiston.

The anxiety of evacuees was undoubtedly increased by exagger-
ated reports of damage. In Louisiana, a man was interviewed on the
air who reported that ihe town of Cameron had been destroyed, and
stated that Carla was worse than Hurricane Audrey. Reports of !oot-
ing also circulated widely. It appears that such reports are ubiquitous
in disaster situations; and are generally badly exaggerated. This is
one of the aspects of disaster situations that needs more exploration
than it has received.

The following examples of false information rduring the evncma-
Liont period are taken from the civil defense publication cited above:

Erroneous Radio Announcements

For reasons unknown to local government, upstate
radio stations also began to advise evacuees to re-
turn long before the danger was past. Radio and TV
announcements, more than any other factor, were
credited with starting the stampede that endangered
the success of the whole evacuation-reception op-
eration. Complaints from local government were
widespread. (Treadwell, 1962, p. 51).

From Texas City:

The health officer said we might have an epidemic;
houses were still flooded with mud and sewage. We
decided we would keep people out until we got water
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and sewer systems reestablished and food in. How-
ever, Dallas radio made an unauthorized statement
that Texas City wanted people back to help with the
cleanup. (Treadwell, 1962, p. 51).

From Brazoria County:

We put out a request to news media that Freeport
had no water, sewerage, or food, and to tell people
to stay away. Dallas didn't get the news somehow
and was broadcasting that we wanted them back.
They got the Freeport message mixed with another
city's. This was the biggest weakness in the whole
operation. (Treadwell, 1962, p. 51).

The problem of controlling premature return ranked first among
the difficulties faced by state and local officials during the emergency
of Hurricane Carla.

Summary. During the evacuation period of the Hurricane Carla
disaster four major, closely interrelated problems developed for offi-
cials concerned with the public welfare. First, there was the prob-
lem of maintaining an accurate surveillance of conditions in the evac-
uated area. The second problem involved decision-making with respect
to the public welfare. On the basis of information assembled about the
disaster area, officials had to decide what action should be taken.
Should evacuees be prevented from returning, or should they be per-
mitted to go home at will? Should they merely be warned not to return,
or should they be forcibly kept out by the use of roadblocks sustained
by police power? Third, it was necessary for officials to communi-
cate their decisions to the public and to their own subordinates. Fur-
thermore, they had to decide how, when, and by what means informa-
tion of various types would be passed on to the public. The fourth
problem_ consisted of the actual exercise of control over the return of
evacuees to their home communities.

All these decisions and actions had to be effected in a situation
in which the social and psychological conditions prevailing within the
evacuated communities were such as to aggravate the problems.

Mass evacuation, during which a major proportion of the popula-
tion within a community leaves its home area, drastically alters the
relationships among people, as well as changing the organization and
functioning of the social system. At the same time, certain psycho-
logical conditions are created which have profound effects on the be-
havior of evacuees, especially with reference to duly constituted
authority.
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In total or near-total evacuation, such as occurred in the case

of Cameron Parish during Hurricane Carla, officials and private citi-
zens alike evacuated to a host community leaving behind only a skele-

ton of the former social system. As a consequence, the evacuated

community ceased to function in its home area, and carried on as best
it could in the host community where officials and private citizens

alike were intermingled with the host population.

As pointed out, evacuation during Hurricane Carla was carried

out largely by families as units. In the host community families were

distributed in various kinds of shelter facilities. The majority stayed
in private homes, and the next largest number in hotels and motels,
with the smallest number staying in public shelters. Because of the

extensive utilization of private homes and hotel-motel facilities in
contrast to public shelters, the evacuees were widely dispersed over
the shelter area.

Officials of the evacuated areas set up operation wherever pos-
sible in host communities-in most cases in the counterpart offices in
that area. For example, Cameron Parish civil defense operated from
the Lake Charles civil dcfcnsc office. Evacuated officials were placed
in the position of being guests in a host community; they had no official
authority. Access to communication facilities was gained through the
cooperation of the host community. Even at the highest level of co-
operation, many factors were present in the situation which made it
difficult for such individuals to perform their official functions effec-
tively.

For example, unless careful planning had preceded evacuation,

officials themselves became dispersed and had difficulty communicat-
ing with one another. On some occasions, key persons could not be
located or became temporarily "lost" in the confusion. In other cases,
some officials remained behind in the disaster area while others left
for the host community; thus communication became difficult or im-
possible. Under the best of conditions, the arrival at joint decisions

by the officials of the evacuated area was made most difficult. This

became clearly apparent in the later stages of evacuation during Hur-
ricatie Carla, when decisions had to be made with respect to the re-
turn of people to the disaster area. The conditions discussed below
made official action difficult at this time.

Lack of Reconnaissance System

As noted in the chapter on warning, there was a tendency for
contact with the devastated area to break down after impact. The
Weather Bureau carefully tracked Carla on her course across the

116



Gulf of Mexico and inland across the United States, reporting the con-
ditions created by the storm. However, once the storm had struck
the coast and passed inland, there was no agency responsible for re-
porting conditions in the disaster area. The Weather Bureau continued
to report winds and tides, but no one hadthe specific task of making a
reconnaissance of the disaster area and reporting on conditions that
had significance for public safety. This task was performed only in a

fragmentary manner.

Officials in each county or city attempted, by any available
means, to assemble information about conditions created by Hurricane
Carla. In areas where communication facilities were damaged and
roads were blocked, it was difficult to ascertain conditions accurately.
In areas such as Cameron Parish, where evacuation was nearly com-
plete, reconnaissance teams had to be sent into the area for this pur-
pose.

While officials were engaged in an attempt to construct a picture
of conditions in the disaster area, the news media were reporting
stories to the public-over radio and television and in newspapers-
-hich had been gathered from every immaginabie source. Some sto-
ries and bits of information or advice came from official sources,
others from on-the-scene observers, and still others from refugees.
Accurate and inaccurate reports, absurd exaggerations, and deplorable
understatements of conditions were broadcast almost simultaneously.
The net effect seems to have been one of extreme confusion.

In evacuation centers such as Lake Charles, Austin, Houston,
and Dallas, evacuees underwent a noticeable and understandable change
once the eye of the storm had passed over the coast. It was as if the
storm were officially over; and it was time to return home. The rea-
son for evacuation had passed; Carla herself was no longer a danger.
An additional motivation was the evacuees' desire to find out what had
happened to their property, or to the friends and relatives they had left.

Decisions Concerning Return

Officials, on the other hand, had to recognize their public re-
sponsibility. They knew that power lines were likely to be down, that
water supplies were contaminated, and that various hazards to life and
health were likely to be present in the disaster area. On the basis of
incomplete information about conditions in the disaster area, they had
to decide whether to permit return or prevent evacuees from returning.

Before there was an actual opportunity to warn people about the
dangers of premature return, evacuees began to make return attempts.
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At various places, roadblocks were erected. Officials generally did
not hesitate to use police powers to prevent premature return when
they thought conditions warranted it. However, many returning evac-
uees challenged or evaded the authority of the police in this matter.

The emotionality of returning evacuees seems to have been
aggravated by the fact that they had heard contradictory reports con-
cerning conditions in their home areas. Actual fights and near riots
took place at some roadblocks because returning evacuees felt these
measures represented an infringement upon their rights.

Under such conditions, public officials were under severe pres-
sure from all sides. On the one hand, the public safety demanded
caution and patience. The unseen dangers of water pollution and dis-
ease and the unpredictable hazards of broken power lines and ruptured
gas mains were more real to the public official than to the evacuees.
The public exerted pressure to be permitted to return immediately to
their home communities.

As might be expected, officials in different areas reacted to
these cross-pressures in various ways. In Cameron Parish, where
officials had had the most recent experience with post-hurricane haz-
ards, the roadblocks were maintained longest. In Galveston, where
only partial evacuation had taken place, the roadblocks were short-
lived.

Reinforcement of Evacuation through Continued Warning

Because of the manner in which the mass media operate, offi-
cial bulletins and announcements are disseminated to the public along
with unofficial news and "spot" reports. During the post-impact pe-
riod in Hurricane Carla, the mass media cooperated with public offi-
cials by reading announcements and bulletins immediately upon their
reception. Because of the urgency of the situation, however, such
official communiques sometimes were garbled, or confused with con-
tradictory reports from unofficial sources.

The net effect was that attempts to warn people against return-
ing prematurely to their homes failed to prevent the mass return of
evacuees. The fact that reinforcement of warning during this post-
impact period was neither systematic nor successful was probably due
to the two factors already discussed. First, because there was little
systematic reconnaissance of the disaster area, an accurate repre-
sentation of hazards in the disaster area was not available to be dis-
seminated to the public. Second, because officials did not control the
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flow of information to the public, those warnings which were issued
were negated by other information flowing over the mass media.

The Control over Return

The major control maintained over return during Hurricane
Carla was by means of roadblocks. Since warnings not to return were
ineffective in keeping people in the shelter area, the only alternative
was to block their way with police power. As already noted, this
measure proved only temporarily effective in most areas and, in
almost every case, caused conflict and bitterness.

In future disasters, careful control over information flow to the
public and systematic reinforcement of warnings could prevent many
of the incidents that occurred during the return process in the Hurri-
cane Carla disaster.
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CHAPTER V

CONCLUSIONS AND IMPLICATIONS

Disaster research is uniquely rewarding, in that the stimulus
to social action is clear and unmistakable, the action itself prompt
and decisive, and the findings, therefore, less obscure than are those
resulting from many other areas of social scientific inquiry. There
are, of course, countervailing disadvantages. There is little possi-
bility of conducting the classical before-after type of analysis, or of
otherwise guarding against the intrusion of unrecognized or unwanted
variables. Moreover, certain personality factors in both the re-
searcher and the informant call for exercise of caution in interpreta-
tion of results. These will be discussed below.

Disaster research is particularly si .ficant in that it .. l ... th

situations of dire stress which may have drastic consequenccs, and
accords some hope of discovering methods by which these conse-
quences may be mitigated. Further, there is always the exciting
possibility that such research may aid in man's perpetual search for
better understanding of himself and the world in which he lives.
There is also the practical consideration that this research may be of
value to policy-makers, whose goal it is to make the continuance of
our national way of life more certain.

It would be gratifying to present findings which would clearly
demonstrate these rewards. -owever, the visible results of the re-
search reported here fall somewhat short of this goal. Certain limi-
tations were accepted when this project was planned; others made un-
expected appearances as the project developed. Nevertheless, there
are also some findings and implications which we believe have genuine
value to social scientists and to policy-planners.

It must be made clear that the findings reported here are based
on informal interviews with community and institutional leaders, pub-
licatiorns of institutions involved and several statistical studies from
the tabulated data none of which are included in this report, in addition
to the preceding materials. Much, but not all, of this additional ma-
terial has been used in the complementary report, And The Winds
Blew. In both reports only data amenable to discussion in terms of
sociological and social psychological concepts has been used.
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Researchers in disaster situations find themselves greatly
tempted to abandon their role as detached observers for that of advi-
sors to disaster victims. This is a particular problem for interview-
ers dealing with emotional disaster victims. In such cases, it often
appears that the informant could be helped by certain fairly simple
understandings of his situation, and by relatively minor changes in
his behavior patterns. This temptation is augmented by the philosophy
of quid pro quo-that we should not receive unless we are prepared to
give in return-as well as by the fairly universal desire to be of serv-
ice to others. This explains why training in research methodology is
as important as skill in research techniques in this field of inquiry.

One caveat concerning the substance of the data should be stated.
That is, reports of actions taken some months previous to interview-
ing, and taken under great duress, may be expected to be phrased in
such a way as to confirm the intelligence, knowledgeability and good
judgment of the informant. This caution should be kept in mind in
considering the findings of this study. It is also true that disaster
experience is far enough outside the ordinary sphere of social life that
little or no embarrassment is felt in reporting bizarre and illogical
bc.h.avior. In ueed, oU-e iieans of conveying the apprehension experi-
enced in a situation is to use vivid and sometimes extravagant de-
scriptive terms, just as the veteran soldier often makes the enemy
more demoniacal than objective historians have recorded him to be.
This might also be kept in mind in assessing the validity of these re-
search findings.

The argument prevails that attitudes will undoubtedly change
over the period of time which -intervenes between a disaster event and
the time a disaster victim is interviewed. The emotional tone of the
attitude will tend to weaken with the passage of time. This means
that replies to the questions asked in this research are inaccurate as
descriptions of emotional tone at the time of the disaster. On the
other hand, the report of less emotional, more established attitudes
may be of more value as a determinant of future action in disaster
situations, than would an accurate report of the emotional tone at the
time of the disaster.

More theoretically, the attitudes expressed to researchers will
be consistent with the situation in which the person finds himself at
the time he was interviewed. These attitudes may be expected to
change from one situation to another. For example, if the respondent
was, at the time of the disaster, a great supporter of Officer "X", he
will see him at that time as performing his duty very well. If a year
later, however, the respondent has become a political enemy of Offi-
cer "X", then he will remember many things which Officer "X" did
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not do that he should have done, and will give a negative report of his
activities in the disaster situation. In both cases the report may be
vindicated by references to facts in the situation. The important point
is, of course, that whatever attitude the respondent reports is the im-
portant datum for research. Whether this attitude reflects the origi-
nal situation accurately or not is a matter for him and his God, and
perhaps his analyst, but not for the researcher.

Summary of Findings

Some of the findings of this study, indicated with sufficient
clarity to warrant acceptance, may be stated in abbreviated form:

Evacuation decisions are made by family groups; not by indi-
viduals. Any feasible plan must win asserit bf all "voting members"
of the family group. Dissent is likely to be overridden.

Because of neighborhood discussion of the danger, it is to be
expected that groups of neighbors will travel together to the same
shelter areas and, perhaps, will find shelter together in public or
commercial facilities.

Groups of families tend to form spontaneously in shelters, in
addition to groups formed on the basis of age, place of residence, and
occupation. t

Official statements concerning danger appear to be less persua-
sive than family discussion. The function of official pronouncement
seems to be to serve as a basis for discussion in family and other
primary groups.

Members of the larger and more authoritarian institutions appear
more likely to seek and accept official advice.

Role conflict, or the presence of conflicting obligations, is an
important consideration for some persons, but not for others. An
expected high correlation between professional status and refusal to
evacuate was not found in these data. After a decision -has been made,
role conflict tends to decrease or disappear. However, in many cases
there will be no conflict of responsibilities. In other cases, respon-
sibility may dictate evacuation, as illustrated in the case of a physician
whose patients have joined a mass exodus, leaving no one in need of
his services.

During Hurricane Carla, word-of-mouth was of little importance

as a source of initial warning, even in rural areas. But it must be
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remembered that broadcasting of warnings began almost a week before
the hurricane struck, and that there was extensive discussion within
and outside of the family during that period. Word-of-mouth was
probably the most important factor in evaluating formal warnings and
developing attitudes toward evacuation.

Most families accepted the advice or orders of officials with
good grace. When officials spoke clearly, there was a tendency for
discussion to give way to action.

Not only were elderly persons less likely to evacuate; they were
also more likely to express a desire not to evacuate.

Those persons who earned higher emotionality scores at the
time of interview, seven months after evacuation, had been more eager
to evacuate at the time of the hurricane, and had indicated a higher
perception of danger.

The higher the income, the greater the likelihood that the family
would remain in the home. This probably is related to possession of
sturdier houses by higher income families. The low-income group
was more likely to remain ir, the home corn-mu-nity, as was the high-
income group, than were the middle-income families. The empirical
action is similar between low- and high-income groups; the probable
explanations are entirely different. In general, the poor went to pub-
lic shelters. Middle-income families went to private homes, or mo-
tels. The high-income families remained in their own homes, or
went to homes of friends or relatives, or to hotels or motels. The
rich had access to all types of facilities; the middle- and lower-income
families had fewer choices open to them.

Local police and the American Red Cross emerged as the two
most active agencies in this disaster. The Red Cross, however,
rated below most other agencies on the quality of the relationships
established with collaborating institutions. Red Cross leaders rated
highest in the community power structures. Stereotyping and class
structure are both explanatory factors for this finding.

Weather Bureau performance was the most highly rated in this
disaster situation.

Some evidence indicates that the more authoritarian the institu-
tion, the better its relationships with other agencies. However, it
should be pointed out that authoritarian institutions have their proce-
dures and their goals explicitly defined, and these definitions are well
known to the other institutions with which they deal. This probably
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implies a high degree of consensus between the agencies involved.
This point is crucial and is discussed at length later in this chapter.

Evacuation during Hurricane Carla was undoubtedly favored by
the fact that the storm came within dangerous range on Friday; sub-
sequent evacuation took place on Saturday and Sunday. This meant
that the husbands and fathers were not at work, and less likely to be
out of the town of residence or to be engaged in work that could not be
interrupted or postponed. Likewise, there was no necessity for gath-
ering the children from their schools. In some cases it was necessary
to retrieve husbands from the golf course.

It seems generally true at present that our disaster culture is
best developed for dealing with warning prior to impact. This point
is given further consideration in the following pages.

The greatest reliance for warning was placed on radio and tele-
vision (91 per cent), and most respondents (92 per cent) followed the
course of the storm carefully.

If Calhoun County, which received the greatest impact. is re-
moved from the total sample, the rate of cvacuation and the extent of
knowledge about evacuation plans bear a direct relationship to one
another.

Women were more anxious to evacuate than men.

Most people thought the full force of the storm would strike
them. Moreover, a greater proportion of those who thought it would
(42 per cent) than of those who thought it would not (36 per ccnt) left
the community.

Previous disaster experience is associated with evacuation.
Examination of the figures shows that persons with previous disaster
experience evacuated more frequently than did those without such ex-
perience.

Reactions to approaching danger of persons with prior disaster
experience tended to polarize. In Cameron Parish evacuation was
virtually complete; in Galveston it was very light. Both areas have
long and tragic histories of disaster. Prior experience seems not to
be the critical factor.

There was a significant difference between ethnic groups in their
opinions of danger. A significantly lower proportion of Negroes than
of any other group believed that the storm would strike their area.
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Spanish-speaking respondents had a higher proportion who expressed
the positive "yes" opinion, but a lower proportion who expressed the
"might" opinion, about this question of impending danger.

Distances traveled by evacuees were short. In three of the five
sites more than half the evacuees traveled less than 25 miles. Only
in the case of Calhoun County were the distances traveled often more
than 100 miles. This was made necessary by the relatively sparse
population pattern over the area. In the case of Cameron Parish, the
modal distance reported as traveled would put the evacuees in the Lake
Charles area. Swampland occupies most of the terrain between Lake
Charles and the ridge along the Gulf Coast.

The small percentages of refugees from Carla who used public
shelters should be scrutinized carefully by military planners. In
Cameron Parish, where 94 !er cent of the refugees left their home
community, only six per cent went to public shelters. Similarly, in
Calhoun County approximately 85 per cent of the population left their
homes, but only 19 per cent went to public shelters.

13A._ w.ay of contrast, in Galveston, the number of persons waiting
out the storm in tie city, but not in their homes, was greater than the
number who went to the mainland. Public shelters were used by 26
per cent of those interviewed. An additional 12 per cent took refuge
in the homes of friends or relatives.

The low percentage of refugees using public shelters indicates
need for planning a far more extensive program of public care of dis-
placed persons in case of total evacuation of an area for a considerable
period of time, as in case of military attack. A part of -tich planning
might well take into account the willingness of citizens to take refugees
into their homes, thereby reducing the need for public facilities.

No evidence of widespread panic was observed. This research
would once more refute the belief that people abandon their inhibitions-
as a drowning man sheds his hampering clothing-when faced with dis-
aster. This belief is an exaggeration of man's inability to apply cul-
tural definitions to the situation; it ignores man's ability to extemporize,
a process of finding and using action patterns belonging more appro-
priately to other stages of his life history.

Newspapers display a rapidly rising interest in disaster, but lose
interest very quickly as the dramatic aspects of the situation are re-
placed by the prosaic activities "of replanning and rebuilding. Because
of the slowness with which newspapers operate, relative to broadcast
media, they could not compete as sources of warning in the Carla
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situation and certainly would be of limited us(-: In more rapidly devel-
C ..., r1ises.

Evacuation or orders and advice to evactuate served to increase
discussion in the family and with non-family rmembers about what to
do. That is, if a family was contemplating leaving, or was ordered
to leave, its menbers were more likely to discuss their action than
if they remained at home.

Urban areas do not have the same kinship structures as do rural
areas, and need more public shelters.

The order of priority for shelters desired for any future hurri-
cane is: private homes, commercial shelter, public shelter.

Only 25 per cent of the people in public shelters heard rumors
about the progress of the storm.

According to respondents, news was reliable.

urai residento efforts rtur home early than
did those in urban aieas.

Political boundaries in some instances serve as impediments to
effective service. The Red Cross, for example, served the Tri-Cities
Beach area, just outside the corporate limits of Baytown, from Ana-
huac, seat of Chambers county in which these residents lived, although
each visit or shopping trip required driving some 75 miles. At the
same time, social workers and supplies were available a few miles
away, in Baytown.

The evacuation effort was facilitated by the miraculous appear-
ance of a high-pressure area northward from the storm center, which
had the effect of blocking the forward movement of Carla. This delay
of tie storm enabled the people along the coast, in most cases, to use
as much time as they felt was needed to make preparations for leaving
their homes; to collect and evaluate information; to discuss the situa-
tion with friends and relatives; and finally, to come to a decision about
evacuation. The high-pressure area also meant that the expected
point of impact was steadily moved westward, so that the orderly
evacuation noted above was more to be expected in the Louisiana and
eastern Texas sites than in Calhoun County; our data indicate that this
occurred. Cameron Parish and Jefferson County had the most effec-
tive evacuation programs of any of the areas for which data were se-

cur1ed.
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Theoretical Implications

Differential response to a stimulus which appears to be the same
for all persons and communities exposed to it sets a problem for fu-
ture research. It may be hypothesized that the difference is attrib-
utable to the various meanings given the stimulus by those exposed to
it; but this hypothesis would beg the question. In order to determine
the cause or causes of differential response, personality character-
istics must be delineated, and the source of these characteristics
must be identified in the family and community culture as well as in
the unique history of the individual. Only through these means can
any useful theories be formulated about prediction and control.

This study was not designed to get at the long-term health effects
of the hurricane, but the amounts expended by the federal government,
under provisions of Public Law 875, plus undetermined further amounts
spent by local governmental units on insect and rodent control prob-
lems, afford vivid testimony of the continuing effects of such an event.
Other studies have explored this topic systematically, and their evi-
dence is that biological and psychic effects may be detected for an in-
definite period of time; but certainly as long as eight years after a
major disaster experience (Blocker, et al., 1959; Moore and Friedsam,
1959; Moore, 1958a; Perry and Perry, 1959).

There was a dimunition of symptoms among some neurotics and
psychotics in the face of the Carla emergency, as shown in the records
of the University of Texas Medical Branch in Galveston, and in some
case-study material. This finding corroborates existent theory grow-
ing out of the studies of effects of bombing, i. e., that emotionally
disturbed persons are likely to show improvement when they are given
the feeling that they are doing important work or taking part in an im-
portant enterprise. * The need is indicated for further study of the
duration of such improvement. Some available evidence from this
and other studies suggests that such persons usually revert to their
former states within a matter of some months. It has also been noted
that many of the emotional symptoms traceable to disasters may not
appear for months or even years after the event. Careful follow-up
studies of such cases are necessary before any firm generalizations
may be made.

*This observation was made by the psychiatric staff of The University

of Texas Medical Branch in Galveston, but is also based on consid-
erable research into this area. For instance, according to R. D.
Gillespie (Gillespie, 1947, p. 147): "One of the most striking things
about the effects of the war on the civilian population has been the
relative rarity of pathological mental disturbances among those ex-
posed to airraids.
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Thountgh it was not obtained for this report, a fairly accurate
measure of the degree of impact of a disa--ster on the family may be
calculated by dividing the annual incomne by the amount of loss. rhe
result will be in proportion to the ahility of the family to absorb the
losd, rather than to the absolute amount of loss, This device was
developed and used in the ritudy of Impact of disaster on families by
Fred Ri. Crawford (1957) as a part of the Waco-San Angelo research
conducted somne years ago.

If p(ersonal suffering or property 'loss can be rationalized as a
sacrificial contribution to some ppized value, as to national survival
during warfare, the imnpact, appears to be greatly mitigated. this
may be an essential. difference between the reaction to wg.rfare and to
disaster.

The theories of Arnold (1961) that emnotionial, upset rest~lts pri-
nianly from sense of inadequacy in meet !.ng the existing situation,
and of lKllliahn (1952) and Slotkin (1952) that role conflict and the pres-
ence of non-related behavior patterns are important factors in explain-
ing personal b.ehavior in disaster, find somne, but not overwhelmiing,
support in these ata, Witil(, ihece fctctoi~s are signifiaat,1 thqe do--
not of thxisselves constitute an adequate etiology of bebaviar in dis-

There is no evidence in these research findings to, confirm the
observation of Danzig eta.(1958, pp. 78-79) in their Port Jervis
study that .. evacuation was no more likely when the aourcel of the
alarm was official L'thanl when advice to evacuate was included in the
threat, m'essage. " The situation in the case of Hurricane Carla wats,
of course, very different, in that the concern here was with people
who were fully aware of the reality of imminent danger.. Danzig t al.[
were dealing with people who had ample grouinds for being skeptical7
of' the validity of the warning. These findings, therefore, cannot be
taken as a refutation of those just cited. The conflict between the two
findings underscores the need for further research ixnto the conditions
Lunder' which warnings aeor Are niot likely to find Acceptance. TheL
worlk on reaction to false alertLs. sum mnarived b~y Mack and liate r in
Thie OcainInstant substantially advanced inquiry into this problem.

The mneanling of the disaster nittnal *ion, and the decision to evac.-
oatto ol to rernailn in the danger area, (epend not only upon such objec.-
ti vc fact ore a Wenther Bureau reports and knowleg of p,)Ast Rtornw,
sNt al 1so 1pun the' en act:M.ive eVa Inal ton of suc..h material, T'his s ubije c.

tiv ea valuation is h as(i uplpl the tactolt 'e entjlmetion of t-he e.xpectati one
(0f otlwr s. tOwil naie whi ch are thought to lhe feai.fi.ii, and the
ot a-' a vat ion nf a in I cn ationsi undertaken) by othe rs in his re fcrence



The Holland Flood study indicated that, in a disaster, the be-
havior of people depends to some degree upon their former experi-
ences with threats of similar nature: "'The tendency to refer to former
similar experiences, which actually were of another nature or less
serious, can be a great risadvantage" (Ellemers, 1955, p. 67). This
proved to be the case in Galveston, but not in Cameron Parish, during
Hurricane Carla.

The fundamental function of culture is to provide the individual
with a set of values that define his life experiences. When values are
applicable to disaster situations, they are implemented in an inter-
pretation of them; but inappropriate action often results, since the
disaster is outside of the cultural definition. When, however, disas-
ter is incorporated into the culture-when a "disaster culture" is
developed-definitions of the situation obtain and are applied. The
effect of these definitions is a substantial reduction of the impact of
the disaster both emotionally and physically, and in terms of the value
of property destroyed. Fairly clear evidence was found which indi-
cated the existence of such a disaster culture, particularly in Galveston
and in Cameron Parish.

When everyone has experienced the same disaster, the differ-
ential effects which may be observed are minimized. The disaster
experience becomes a part of the normal set of experiences of the per-
sonality. This suggests that what is measured in an area repeatedly
subjected to hurricanes, for example, may not be so much the effect
of the hurricane experience as the differences in personality and cul-
tural patterns displayed in response to the stimulus of the hurricane.

A desire for information about their home communities was per-
haps the most vocal of all needs of the people in shelters. A reporter
from Freeport told of having listened to accounts of the mounting dan-
gers in his home community, until finally the radio announced that the
last persons had evacuated, and "Freeport is left to the wind and the
water." A man in an Austin shelter repeated over and over as he lis-
tened to reports about the storm, "But I want to know about Clute.
What's happening to Clute?"

Evacuation conditions during Hurricane Carla are comparable
to those which prevailed during the Holland floods. The researchers
who studied this disaster notcd the same desire for information about
the home town as that expressed by Hurricane Carla evacuees (Elle-
rers, 1953, p. 53):

Some phenomena illustrate clearly this focusing on
the old village. In the first few weeks after the dis-
aster, persistent rumors were heard about thefts in
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the flooded village. Actually, only very few thefts
had taken place. The emotions of the people, how-
ever, were focused so strongly on the possessions
that had been left behind that the slightest cognitive
indication.., gave occasion to a "flood" of rumors.

In some places along the coast, local officials complained that
broadcast stations had advised refugees to return to their homes-that
they were needed there for "clean-up"-when the communities were
isolated by roadblocks set up by the local authorities to keep all per-
sons, including property owners, away. One official characterized
this as the "biggest weakness in the whole operation" (Treadwell,
1962, p. 51). This was also found to have been an important factor
in the Holland Flood evacuation of 1953: "The village appealed strongly

to them and whenever possible people tie o o to an. address
as close as possible to it" (Ellemers, 1953, p. 53).

Administrative Applications

if due allowances are made for the particularly favorable cir-

cumstances under which ,he Carla evacuation took place, and if it is
realized that the repetition of these circumstances cannot be reasona-
bly anticipated, the experience with this hurricane seems to indicate
that the military would be well advied to make a careful appraisal of
evacuation as a means of saving civilian lives in the event of nuclear
warfare.

Above all, this study demonstrates that great masses of people
can be moved with a minimum of injuries or panic. Hig..ay accidet en-t
rates actually decreased during the period of evacuation.

Civil defense planning was shown to have had high value in meet-
ing the emergency and in keeping the number of casualties at a mini-
mum. These data indicate that civil defense might well become more
active, particularly in planning for collaboration with other institutions
during emergencies. In the case of Hurricane Carla, there seemed to
be some confusion as to whether civil defense should function as an
action institution, or confine its role to that of a coordinating agency.
The latter is the sole function ascribed to civil defense by current
Texas law. Legally it is purely a "staff" agency, though in emer-
gencies such as Hurricane Carla it appears to have operated more
actively than such designation would lead one to expect.

During Hurricane Carla, the number of meals served was con-
sistently greater than the number of persons in shelters. Some of this
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oversupply may have been taken up by local residents intent on secur-
ing a few free meals; however, interview material indicates that many
refugees slept in commercial facilities or in the homes of friends and
relatives and ate at public shelters in efforts to reduce the financial
burden on themselves or their hosts. This would indicate the need for
greater planning for mass feeding as compared to planning for dormi-
tory facilities.

Reports indicate that, initially at least, refugees were received
and housed without regard to race. However, where the pressure was
riot great, Negroes and Caucasians were commonly assigned separate
shelters. This appears to have been the case throughout the opera-
tions in Austin, Beaumont, and Lake Charles, for example.

Police feared the effects of drinking alcohol in shelters, and in
two counties, at least, prohibited the sale of intoxicants for the dura-
tion of the emergency period. A sheriff who did so said, "I don't know
if I had the authority, but I told dealers I would throw them. in jail on
a second offense." But in Corpus Christi, it was informally agreed
that police action in separating a group of "winos" from their supplies
(brought to the shelter by the refugees) simply substituted delerium

tremens for the quiet stupor in which many of them had rested.

Further consideration should be given to current arrangements
whereby operation of shelters and similar duties connected with evac-
uation are assigned to the American Red Cross in disaster situations,
but allocated to state welfare departments in time of military opera-
tions. The training value of disaster exercises would seem to be di-
minished under this arrangement. But parallels between a disaster,

such as Hurricane Carla, and military attack are so great that it is
believed that much that was learned could be transferred to the man-
made disaster situation. The action of the Red Cross and the state
welfare organizations in working together very closely during Hurri-
cane Carla, and the joint training undertaken by the two organizations,
lessens the possibility of loss attendant upon the transfer of operational
duties to the state agency.

Newspaper content indicates that the American Red Cross and
the federal government are the primary and most powerful forces in
dealing with disaster. This is true despite the familiarity of newsmen
with local news sources, which tends to give undue prominence to
activities of such local sources as municipal, county, and state offi-
cials and organizations.

The fact that supervision of shelters was lacking appears to
have had costly effects. The sex activity reports found in The Winds
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Blew provide an example of the effects of absence of supervision.
Another example is the occupancy of a Houston school by some 200
unauthorized persons. Soft drink bottles were smashed in the hall-
ways, cafeteria walls splattered, .obscenities scrawled on walls, sup-
plies stolen, and a flag burned.

As a result of the Carla experience, Texas civil defense has in-
augurated a shelter-manager training program, with the objective of
having at least three trained persons available for each potential shel-
ter.

Of course, supervised shelters were not free of problems. But
the problems presented were relatively minor in most cases, and dis-
cipline was imposed where needed without too great difficulty. One
problem for which there appeared to be no solution was the disappear-
ance of blankets when the refugees left the shelters. However, as one
official commented, "We might as well let them take their blankets
with them as to gather them up, ship them to the towns those people
are headed for, and then give them out again.

Although officials disagreed as to the types of communication
facilities needed, they were unanimous in their belief that effective
and rapid communication was absolutely essential in any operation
such as that put into effect during Hurricane Carla. In Texas, reli-
ance was placed on the teletype and telephone; in Louisiana, voice
communication was felt to be impossibly slow, and radio teletype,
using magnetic tape, was strongly advocated. The national emergency
warning system was used only sparingly, but was regarded as poten-
tially very valuable.

Post-Disaster Warning

Warnings were handled with great dispatch from the time of
suspicion that a hurricane was forming until the time it had passed
across the nation. But with the passage of the storm into the Canadian
wilds, the need arose for another type of warning and informational
program. The existing program, which had not been planned, was,
in consequence, ineffective. The type of warning needed in this in-
stance would pertain to conditions in the devastated areas, and the
dangers to be found therein which made immediate return impossible
or so hazardous that the public welfare demanded that it be prohibited.
Clearly, this was not a proper function of the Weather Bureau, as was
the detection and prediction of movement of the storm. Perhaps the
wea; ness of warning apparatus was due to the fact that no agency was
specifically invested with this duty, and no agency had either the equip-
merit or the trained personnel required for this task.
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The matter of post-disaster warning appears to constitute a
hiatus in disaster research as well as in disaster relief work. The

dramatic qualities of the flight from the impending blow, or the sudden

impact of devastating forces, have commanded so much attention, that

events subsequent to them have paled into insignificance; at least,
they have not been studied. So far as we know, the study of the 1953
tornadoes in San Angelo and Waco (Moore, 1958b) was the first such
study conducted by social scientists in which any cffort was made to
follow up rehabilitation. In this study, it was found that the mayor of
Waco was not aware of what had happened for some time. This was
attributed to the fact that he was isolated at the time of impact. It
was found, through interviews with survivors, that the latter had no
clear idea of what had happened some hours after the disaster, but
this evidence was dismissed. Later, in a study of Hurricane Audrey,
it was noted that no one had any reliable information about such mat-
ters as the extent of property damage or loss of life for some weeks
after the event. Again, this lack of information was dismissed and,
in this case, imputed to the geographical factor of the marshy terrain
between the coastal ridge and the firm land some twenty miles inland.

in view of the great difficulty involved in t'he eff-ort- to
premature re-entry of residents to coastal areas following Hurricane
Carla, it would seem to be essential that more attention be given to
this problem of gathering and disseminating information about devas-
tated areas. This information should include warnings to those who
desire to re-enter such areas. Perhaps photographic reconnaissance
of the type used to detect missile sites in Cuba could be used; perhaps
surveys on the surface would be required. In this report, attention
can be directed to an apparently serious deficiency in practices in dis-
aster situations of this type; remedial action can be undertaken only
by the operating agencies.

Community Problems

A need is indicated for further and specialized consideration of
essential community functionaries in disaster planning. These func-
tionaii'.: would include police and other political officials, civil de-
fense a, i Red Cross officials, the clergy, physicians, lawyers, utility
oper .L. -s, and perhaps certain others. Determination of the condi-
tions under which such persons should or should not evacuate, or
whether some members of the occupational category should and others
should not evacuate, should become a part of planning for emergency
action at the community level.
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A recurrent observation was made of confusion about the proper

channels for requests for assistance. Local officials tended to ask

military personnel for extensions of their services, and to request the

impossible. Local officials also complained that the military was ob-

structed by excessive formality and insistence on proper protocol,

particularly in those cases when the military person replied to re-

quests by saying that the needed activity fell under the jurisdiction of

some other service branch. There appears to be a real need for sys-

tematic coordination of military aid and perhaps a concentration of

authority in one person's hand in emergencies such as Hurricane

Carla. The limitations on the use of such aid appear to be a crucial

matter for the local communities.

The need for vehicles capable of operating in water became evi-
dent early in this emergency. The motors of trucks of ordinary height

stalled when their fans threw water over the spark plugs, or when
water entered through the crank-case breather. The crew of one

stalled truck fended off snakes, while five other vehicles tried in vain

to reach them. "That is why we began to scream for amphibious ve-
hicles, " a city official explained. Ordinary vehicles were also ruined

hen...ersed in salt water; beause of this no police cars were

available for use in Galveston and Texas City.

The policies of industrial corporations pertaining to the use of
their equipment varied considerably. These policies ranged from,
"What do we have that you can use?" to "What are you paying for this
type of equipment?" According to one official, the latter predominated

among out-of-town concerns. The equipment supplied through Asso-
ciated General Contractors required payment, and a local official
complained that, "Only when they got an order from Austin would they

move." State civil defense headquarters preferred this equipment to
that of military units, on the grounds that it usually was more acces-

sible, caused less disruption of military routine, and allowed for the
employment of local personnel.

Local officials pointed out that if requests were to be quickly
met, specific instructions were needed as to the type and destination

of machinery desired. They also felt that, if existent supplies of ma-
terials donated to local units by the federal government might be
transferred from one political unit to another, with assurance that the

first unit would be given replacement, they would be able to proceed
more expeditiously. The state took the position that it could not ask
for such transfers, since the supplies had been made the property of
the local political units, and neither the state nor the requesting units
had. funds with which to purchase these materials. Small communities,
they asserted, could not afford even the minimal charges made for
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military surplus materials; hence these should be transferred without
cost to local Civil Defense or other agencies, so that they would be
available for emergency use.

Power to Order Evacuation

Police power to order and enforce evacuation in face of grave
danger is badly needed. Our study seems to indicate that at least a
part of this problem lies in the fundamental philosophy of the political
authorities rather than in the nature of the existing laws. Texas police
officers point out that a declaration of martial law is necessary to give
them power to go into a man's house and force him to leave, no matter
how grave the danger may be. But during the emergency when some
coastal officials asked for martial law, the state-level officials, in-
cluding the governor, worked hard to persuade them to withdraw their
request. Texas police officials also agreed that nothing in the existing
law could prevent their going into a home and "advising" evacuation as
strongly as possible; or, for that matter, of forcibly evacuating any
person found outside his home. But, again, the official policy of state
officials in Texas was to refuse to impose any higher authority on
local officials. In Louisiana, authority to order evacuation is held by
state officials without the imposition of martial law, and was used in
the Hurricane Carla emergency.

Texas civil defense and Department of Public Safety officials
pointed out that the problems of evacuation and of re-entry are not
quite the same, since there is ample legal backing for setting up
roadblocks and preventing home owners from returning to their homes
if there is reasonable basis for the belief that such return is dangerous
and unwise. In contrast, there is no way under existing law, these
authorities said, in which a resident may be forced to vacate his home.
"OTur legal structure still holds that a man's home is his castle and
can be entered by no one without his permission or formal court action
or under provisions of a declaration of martial law. Forcing a man
from his home under other conditions would lay an official liable to
prosecution for false arrest. Once we get a man out of his home, we
can keep him out without legal difficulty; but we cannot force him out
if he stands on his right to stay" (Interview, Texas Department of
Public Safety).

Davis (1949, p. 14) points out that decision within a social sys-
tem is handled by institutionalized power, which ultimately is political:

M there must be a political organization and
there must be people in authority. A society can
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exist with a tyrant, a king, an elected president,
or a gangster at the top; it cannot exist with nobody
at the top.

Clearly, the problem of police power during emergencies is not
only one of the locus of authority. It is also one of the political feasi-
bility of exercise of authority which is held nominally, but also one of
legitimizing its use. As Barnard (1947) points out in his Functions of
the Executive, it does not suffice for an administrator to have power
vested in him; it is also essential for the exercise of that power that
those to whom it is directed recognize its exercise as legitimate. In
every municipality there are ordinances which are not enforced be-
cause an attempt at enforcement would result only in ridicule. Re-
cently, for example, young women in a Texas city complained that
they were accepting illegal compliments when their masculine friends
winked at them on the streets, but added that the matter of legality
did not interfere with the practice. The case of the prohibition amend-
ment to the federal constitution, or of certain highway traffic laws,
might be added to the list of laws that have been undermined by a lack
of acceptance. The attempts at racial integration of some southern
schools in 1963 might be offered as still another example of this phe-
nomenon.

Imposed Authority Versus Local Initiative

Although the records indicate that the population of Cameron
Parish was ordered to evacuate, the order was not issued until after
the majority of the residents had left the parish. The statistics indi-
cate that only 14 per cent of those interviewed in this area said they
had been ordered to evacuate, whereas 17 per cent of these people
said they were neither ordered nor advised to evacuate. The key to
these statistics is, of course, the progressive evacuation. Those who
were neither ordered nor advised left before orders or advice were
formally issued; the 65 per cent who reported that they were advised
to leave did so between the issuance of such advice and the formal
order to evacuate. Thus, only those who were slow in leaving and
were sought out by officials reported that they acted under evacuation
orders.

In Cameron Parish, well over 95 per cent of the residents left
their homes and wholeheartedly accepted the judgment that evacuation
was necessary. It is to be noted, however, that the evacuation order
was not issued until after almost total evacuation had taken place.
Political difficulties have plagued this area since the disaster, and
these troubles appear to have originated at least partially in the
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Imposed authoriLy versus local antonany-'-this dichotomy clearly

lies at the heart of the evaluation or events daring Iluri eane Carla-
It is seen most clearly in the discussion of the legal authority, and
political consequences, of evacuation and re-entry policy. In this
study it is accentuated by the divergent policies of the two state gov,-
erments involved. But comiparisons are tenuou., insiuch as data
are available flo. only one Louisiana parish, which had undergone a
drastic experience with another hurricane in 1957.

In Texas, the state resolutely followed a. policy of placing the
responsibility for evacuation, roadblocks, arid all other possible ac-
tions on the local officials. These functionaries, in turn., delegated
much responsibility to the families and persons involved. This was
done in Galveston County by failing to announce any firm policy. In
Jefferson County, advice tantamount to evacuation orders was issued.
Act.on in other commun~ltns fell htween these two polar types. It
must be noted that Jefferson County earned the reptation of having
run a model operation, as it had years before under the same leaders
in Hurricane Audrey. Galveston County, with a policy approaching
laissez faire, seems to have had more problems, and to have met
themn less SUccessfully than did any other Texas county.
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eo -''ise of' polic e authorit y to move per.sont, frorn their honKes a, d
to p revent thern fr-om returning when they desired to do .,o and ihought
they could without undue danger, '.

Imposed authority versus local autonomy-this dichotomy cleltrly
lies at the heart of the evaluation of events during H-lurricane Carla.
It is seen most clearly in the discussion of the legal authority, and
political consequences, of evacuation and re-entry policy. In this
study it is accenLuated by the divergent policies of the two sftate gov.,
ernnments, involved. But comparisons are tenuoun, inasmuch as data
are available for only one Louisiana parish, which had undergone a
d. astic experience with another hurricane in 1957.

in Texas, the state resolutely followed a policy of placing the
responsibility for evacuation, roadblocks, and all other possible ac-
lions on the local officials. These functionaries, in turn, delegated
mtch responsibility to the families and persons Involved. This was
done in Galveston County by failing to announce any firm policy. In
Jefferson County, advice tantamount to evacuation orders was issued.
Action In other communities fell between these two polar types. It
must be noted that Jefferson County earned the reputation of having
run a model operation, as it had years before tinder the same leaders
in lurricane Audrey. Galveston County, with a policyapproaching
laissez faire, seems to have had more problems, and to have met
them less successfully than did any other Texas county, 3
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Divergent Policies

Since the Texas civil defense agency abstained from imposing
authority, reliance was placed on the voluntary cooperation of the
various state agencies with functions pertinent to disaster operations.
The Division of Defense and Disaster Relief acted as a coordinating
office. This meant that all requests for assistance flowed through
this branch of thc Governor's office, and were then referred to the
agencies directly concerned. Thus, the state police and highway de-
partments, each with its own radio communications network, operated
for the duration of the emergency through the state control center of
the civil defense agency.

Prompt and successful evacuation of Jefferson County along the
Louisiana-Texas state line, and the even more successful evacuation
of Cameron Parish just across the Sabine River (the state boundary)
were certainly contributory to the success of efforts to evacuate per-
sons further down the Texas coast. In Chambers County, next door,
the evacuation was very closely related to that in Jefferson County.
Less significant results flowed from the actions of civil defense di-
rcctors in Baytown and Calhoun County. In Galveston, however, in
both city and county, the example of Jefferson County was not accepted
as a model to be adopted. In Galveston, civil defense and other offi-
cials contented themselves with advising the residents of threatened
areas (practically the entire county) to evacuate, or to take such pro-
tective measures as they thought appropriate. Further, planning and
coordination of plans for disasters appear to have lagged in this county.
As a result, last-minute efforts were made by local officials to achieve
evacuation through such means as fire a.-ms and cars with loud-
speakers. As might be predicted, such efforts were not notably suc-
cessful.

Texas state police officials felt strongly that the contrasting
rates of evacuation in the various areas were directly related to the
actions of local police officials; and used Jefferson and Galveston
Counties to illustrate their point. In Galveston County, no official
ever made a direct request that citizens evacuate. In Jefferson
County, officials from the municipalities met with county officials and
determined on a policy of using as much pressure, short of force, as
possible to secure evacuation of danger areas. Further, they agreed
that each WNould support any of their number who found himself in trou-
ble because of such actions.

At the state level no requests were made that any areas be evac-
uated. "We advised local officials on conditions, but we did not do any
advising on evacuation" (Interview). The Texas Department of Public
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Safety has legal authority to take over all police work in emergencies,
but has never done so. In disaster situations state police officers
often assume direction of police action in circumscribed areas, but
this is done only at the request or with the permission of local offi-
cials. A state police official may confer with local officials and give
suggestions as to what should be done, but any action taken is always
in the name of the local authorities, and state police withdraw as
quickly as possible, officials insisted. This policy led to a wide range
of reactions by local officials. At all levels it was agreed that in dire
emergencies people must be given orders by governmental agencies,
but that the governmental agencies must have authority to issue such
orders before this can be done. Without such explicit authority police
officers lay themselves liable to prosecution on a variety of charges.

Political and Social Considerations

In Louisiana, the Governor announced that areas in immediate
danger would be evacuated "...by the National Guard in order to pre-
vent the repetition of the tragedy caused by Hurricane Audrey." A
Civil Defense official argued that "children are entitled to protection;
adults can drown if they want to. Saviing lives is more important than
violating a father's civil rights" (Treadwell, 1962, p. 10).

in general, local officials were reluctant to force people to leave
their homes. One official was candid about a powerful deterrent:
"Politics is one of the biggest problems involved in evacuation. Re-
member that a sheriff has to be elected every four years, and when
he forces someone to evacuate he is not making friends. Persons
doing the evacuating job should be either state or federal forces
brought in at the request of local government officials" (Treadwell,
1962, p. 10). One informant declared that the sheriff of Cameron
Parish had carefully waited until most of the residents of his area had
evacuated before issuing an order that they must do so.

Police were much less reluctant to forbid re-entry than they had
been to enforce evacuation. With little hesitation they set up barriers
against the evacuees' return to deserted homes after the hurricane had
passed.

The legality of roadblocks by local authority was defended by
Governor Daniel of Texas, as well as by most law enforcement offi-
cials. The Governor asserted that, even when their right to protec-
tion was waived, citizens could and should be prevented from return-
ing to dangerous areas: "The 'own risk' argumunt for return is not
valid; the city must protect citizens" (Treacwell, 1962, p. 53). The
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gtT',ulent TGSt M ( ncroly used waTs t.h.tt the police have power to pro- ,
Ict Alizen t'roin danger: '"No rightlt exis3 for people to jeopardize
their lives' (Treadwell, 1962, p. 53),

Various expedienti were used in the effort to in eet the prohlem
of keepiing persorm out of dangerous areas. These included the fle. -
went it-,.tance of bulletins giving official i.nformation on the state oi

affairs; acess to the devastated area by a limited number of persons,
on a temporary visiting basis, who were charged with the duty of re-
porting to others who were not permitted to enter; re-entry by males
only; re-entry only by the display of passes signed by a designated
authority; 'e-ad'mission of residents only. None of these measures
were wholly satisfactory, since the tprCessure for total re-admIssiott
increas,d when it ,as allowed on these restricted bases.

The theory that local authorities would take the initiative, both
in making preparations for, the emergency and in requesting needed
assistance, appearfs to have resulted in erratic levels of performance..

One community requested federal aid before the Storm struck; others,
where aid was obviously needed, did not know to whom applieation for
it should be directed. A need is indicated for a more concise program
of local, state, and national cooperation during disasters.

In explanation of his reluctance to accept a blanket declaration
of the Texas coast as a major di aster area eligible for federal assist-
ane, Governer Daniel said, "SomTe countie have asked not to be de-
clared disaster areas if they could help it. Some have told me that N
because they Were not bit Sc badly as others, they feel the help should
go to otlie rs " The Gove-rnor added that his office had bad unfavorable
reactions to such declarations made without requqsts by local officials,
hacked by .ufficient proof of need. In the spring of 1963 the new state
director of civil defense commented that the same attitude was quite
apparenit with recfe-rence to the decelaration of d.saster area; because
of drought, -Ie had had "severat]" protestp at such ac lion being taken
by some countly officials without :4ufficient justification in the opinion
of the cotesteants.
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assessment. This is the situation which would prevail in the case of
nuclear attack; it would also obtain in areas or among persons not
well acquainted with the disaster agent, whatever it may be. In the
case of Hurricane Carla, however, the difference between Jefferson
and Galveston Counties would seem to be in the locus of the norms
rather than in their existence. In Jefferson County much civil defense
planning had been done, and the plans had been accepted and enacted
by the local officials. A definite norm of public responsibility for these
functionaries had been established. In contrast, in Galveston County
civil defense plans were ambiguous, they had not been accepted-even
on a formal basis-by local officials, and some of the key civil defense
officials were very new in their jobs and had had no opportunity to
establish informal concurrence with the official plan. This resulted
in seriously divided authority operating through multiple "head-
quarters." There was no norm at this level. But there was a norm
well established in the folk culture of the area: only cowards flee be-
fore a storm; manhood is attested by facing the danger and defying the
forces of nature. This was the norm in terms of which the situation
was defined by many of the people, seemingly even by the officials of
the county. The difference in the operational norms in the two areas
seems to suffice as an explanation of most, if not all, of the differ-
ences in the observed behavior.

The implication of this finding for military planning is entirely
clear. In emergencies where there are no norms, or where the pre-
vailing norms are not in accord with public policy, authority must be
promptly imposed. Further, it would appear that the most efficient
way of meeting a situation approximating anomie would be to utilize
the services of existing institutions, wherever this ,.S at all fp,.cible.

As Williams and Ryan have observed, power not specifically
allocated in the social structure "gravitates to the active and continuing
control centers of the executive agencies" (Williams and Ryan, 1954,
p. 233). This is a specialized case of the general tendency toward
wide control in formal organizations, wheni rapid action is imperative,
and particularly when the social system is under threat.

If these researchers may be allowed a personal word, we would
like to say that this finding is disturbing. We certainly would have
preferred to find that the democratic policy of supplying information
and leaving decision to the persons involved is the more effective
method of meeting such crises. In fact, before beginning the study of
disasters, it is probable that most of us would have asserted that a
democratic procedure is more effective. Hence, it is with some de-
gree of reluctance that we are forced by the logic of our observations
to record our judgment that an authoritarian procedure appears to be
indicated-indeed, demanded-in the situation described above.
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that n1y be ntWed in [best' c tms: l)omoc ratic, pOrntisive 1prier-
slIap is effective, and desiablc from the viewpoint of traditional
American values, in those situn t ions whero conditions are well unle e'
stood, where the culture has provided a set of norms timi which may
he chosen one, or several, acceptable nmodes of action; and wh-re thi
actors are aware of these alternatives-that is, where there in an
understood social definition of the situatou, .fut where those coidi-
tions are not piestt the actors lack tne custromary guidance on which
they depend in making decisions, and it becomes incumbent on the
leade rship to act on behalf of others by Imposoing authority and making
decisions. This follows from the accepted theory that the primary
dysfunction of disaster is to tender ineffectual the established actnOm
paterns of persons and to exert a 'tremendous disruptive impact on
functioning social siystems" (Moore., 1958b, p. 310).

Perhaps the imposition of outside authoi-Ahy is essential to over-
ci.me the frustrations resulting from the fooling that nothing can be

done -that the situation is hopeless, These feelings arc a natural
conseq!ence of the disruption of the social fabrand of individual
behavior patterns. When autonomy is impossible, an outside authority
must step in and initiate a new course of actlon. By submitting to
such an outside authority prsons whose sense of direction has been
destroyed. may regain their ability to act purposefully and the social
system may begin an ac.elecation that will reixre a state of dynamic
equilibrium at a level equal to, or even higher than, the one destroyed.
That is, as rehabilitation and reconstruction proceed, riemlers of the
community May discover oppor'tunties for creation or a social dysqtem
that will surpass the former one in satisfohactions achieved. Something
of this sort seems to be implied in the soarten of quotations from corn:-
munity leaders discussing the .ligrrange impact of Burraaine Carla:
"You go through a spell of depreSSIon-then you see what you c,.r do. "

"Nothing can be done about what has already happened, The past is
over. . . there is no use to fet upset about It."' "You get cynical Aout
people. Somethiri like this retores. your faith in humanity. People
have more seuse tita you thought they hd '' "We're really prold of
Ihe poople--didn't know they had i1 in them. Believe that by ;pring it
will !ie hard to tell t l.tt allything happened irC our town. "
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APPE'.NDIX: M i leODO.,LOGICAL NOTE" C"

'This methodologi.Al note is intended to add some essential de-
tails to the discussion in Chapter I. There the reasons for selecting
the five sample areas were discussed and the general procedures
were outlined. In this appendix some of the moru pertinent facts
about field work procedures will be presented along with-an analysis
of the characteristics of the sample,

Field Work Procedures

Conducting a field study which covers parts of two states and
five counties including two large cities presents major problems in
managenient"and coorditation. ield work for this research was Oon-
dueted by teams. In four of the five ar, eas (Calhoun County, ]Baytown,.
(Galveston, and Cameron Parish) well-trained local supervisors were
appointed. These local supervisors selected and supervised inter-

viewers and established and maintained contacts with local leaders."'
In Chamabera County no such person was available and the Texas
project director assumed direct .upervisory responsibility there.

In Texas, Dr. John M. Ellis of the Medical Branch of the Ulnia
vt:lsity of Texas at Galveston and Mrs. Terry McLeod, executtve
officer of the Galveston Mental Health Association, acted as field
work tUplervlsors ind coordinators in Baytown and Galveston tespec-
tively I C"alhoun County, S. Thomas Friedman, Research Associate
at thi' University of Texvs, and Mrs., Mary Chatterton of the Calhoun
Cromity.Sheal Welfare st aff, mana.ged the field work oper-ation. In
C(ameron Pariit, )r. C'. W. Fogieman and Dr, Flobe , 11. Pittnan,
both of JMelo.s e, Mate Col lege ill Lt.ic Charles, supervised interview-
iog 'rpetti.tions, and conducted Interviews tfhemnelves with key leaders.

At each e-iite the intecvi ewers were assernlA.cd for a training
period in which .acth interview a check'l w,'.t explained in detail and
qucathios raise'd by the i eviCw , were ann,,wer,,ed. This ir. dlin .

per od was cot(Io(ed Iiy the p roen. director in three sites, and by
thc: . a r. SO:i t" itl twot Al.CS. e{r t ire ii it OCe (,)r tw) inter'- ;
vj(eW.:, rafph worker wai asked to ,ornc in for fuitiker inst ruction if any

plirot It'ma ar'i:a . to p1lagne thi t ox. to Ihj co itlatin. , th ' e lo.al .ope .
'vit.;t' was<- r'es tsi ii ., fkttex' the.I ntn,'x'vie:w .schcidules hail been|
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collected, they were edited by the local supervisor before being sent

to the office in Austin or Baton Rouge for processing.

Drawing samples for the four sites presented the usual prob-

lerns. The study was designed to get at action by families rather than

by individuals. Hence, the pertinent census data were the number of

househcld2 in each site rather thern the total population . Actually,

this difference turned out to be more nominal than real, since in

Chambers County only three persons were enumerated by the census

as living "in group quarters, " and only 2, 164 were so listed in rela-

tively large Galveston. However, it should be noted that our sampling

design did not take these persons into account. It is possible that the

responses of persons not members of households would differ signifi-

cantly from those of persons living in households. The differences,
if they exist, are not delineated in this study.

Four different methods were used to locate the households in

which interviews were taken. In Baytown and Galveston, postal au-

thorities furnished the project with carrier route sheets showing each

address at which mail is delivered (Form 3999). The total number of
residential addresses in the delivery area was obtained from the
forms. This number was then divided by the number of interviews
desired from that site to establish the interval to be used for selecting
interview addresses. Business houses were eliminated and each
apartment in multiple dwellings was treated as a separate household.

Households were then counted and the block in which each inter-
view was to be taken was detcrmined. The house at which the inter-
viewer was to call was located by selecting from a table of random
number one which was smaller than the total number of households on
both sides of the street within the designated block. The interviewer
was instructed to enter the block from the direction of his last inter-
view and then to count the households on his right or left, alternately,
until he had reached the number designated. If he reached the end of
the block before counting this number of houses, he was instructed to
cross over and return on the other side of the street until he came to
the assigned house. Thus, each interview was conducted in a desig-
nated block, chosen so that the entire area was covered in proportion
to the density of occupancy and in a house chosen in accordance with
arbitrary procedures. By this formula, each block and each house in
the area had an equal chance of being designated. This was equally
true for the selection of homes in the rural counties. However, it
appears from the schedules returned that the interviewers did not fol-
low the formulae rigorously.
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Ii Chrnmher.s County, ferMnal es were nkade fro.n cu'rent state

hi rirway department maps of the mbe.,l' hurehoid. in each of five

districts of the county. Next, a quota for each of the districts was
calculated by dete rrhriing the percentage oF all households in the
county located within the district and assigning this percentage of the
total nrmber of c terviews desired to the district. Interviewers were
instructed to travel along streets and highways to the Nth--in this casty
the I5th-house, where the interview was to be taken.

In Calhoun County, the corporation supplying electricity sup-
plied a list of names and addresses of customers. From this source

a stratified sample was drawn representative of the urban-rural. etht
nic, and racial characteristics of the population. Zach interviewer
was then given cards bearing ther names aRpr addresses of thr, fafmilies
he was to interview. In Calhoun County, every 18th household-War
chosen.

In Cameron Parish a preliminary field survey was made usirg.
state highway department niaps showing "culture. " Every household
in the parish was counted and chocked against maps. Then the parish
was divided into seven sample segments each representlrg a honage-
neost geographic and soc.lo-cultural unit. Then interviewers were

in,tructed to start, at a given point in each segment and to interview
at every IOth household, counting houses on both sides of the road.

All the samples are large enough to meet statistical criteria of

adequacy. The largest number of interviews, 504 usable schedules,
carie from Baytown, where the Texas State Department of Health,
which sponsored a special study, specified a five per cent sample,

Four hundred households were interviewed in the city of Galveston.
In Calhoun and Chambers counties, interviews secured numbered 200
and 204, respectively. In Louirsiana, a total of 208 Interviews were

conducted, 192 in Cameron Parish and 16 in Pecan Island in adjoining
Vermillion Parish. It, addition, 18 horseholds we re i terviewed on
the folivar Poninsult, polit3cally in Calveston County iut. functionally

a part of Chatre.rs Con idy.

In the f'llnwin g , t c l:;..m pl,2  In thi, tudy iii

compared to figt' 0131aitied L" io 'r- 'at. 'fi. cnrnptrinoo of
tin' :.: pI!p' ein 113 toptIl ;t ion t ali;i n i:; vlo f';\;1 .: for t It): "o) lowin.
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in Chambers County, estimates were nade from current state
highway department maps of the number of households in each of five
districts of the county. Next, a quota for each of the districts was

calculated by determining the percentage of all houseiolds in the
county located within the district and assigning this percentage of the
total number of interviews desired to the district. Interviewers were
instructed to travel along streets and highways to the Nth-in this case
the 15th-house, where the interview was to be taken.

in Calhoun County, the corporation supplying electricity sup-
plied a list of names and addresses of customers. From this source
a stratified sample was drawn representative of the urban-rural, eth-
nic, and racial characteristics of the population. Each interviewer
was then given cards bearing the names and addresses of the families
he was to interview. In Calhoun County, every 18th household was.

chosen.

In Cameron Parish a preliminary field survey was made using
state highway department maps showing "culture." Every household
in the parish was counted and checked against maps. Then the parish

was divided into seven sample segments each representing a homoge-
neous geographic and socio-cultural unit. Then interviewers were
instructed to start at a given point in each segment and to interview
at every 10th household, counting houses on both sides of the road.

All the samples are large enough to meet statistical criteria of
adequacy. The largest number of interviews, 504 usable schedules,
came from Baytown, where the Texas State Department of Health,
which sponsored a special study, specified a five per cent sample.
Four hundred households were interviewed in the city of Galveston.
In Calhoun and Chambers counties, interviews secured numbered 200
and 204, respectively. In Louisiana, a total of 208 interviews were
conducted, 192 in Cameron Parish and 16 in Pecan Island in adjoining

Vermillion Parish. In addition, 18 households were interviewed on
the Bolivar Peninsula, politically in Galveston County but functionally
a part of Chambers County.

Adequacy of the 'Sample

In the following paragraphs the sample used in this study is
compared to figures obtained from census data. This comparison of
the sample with population statistics is not exact for the following
reasons:
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abtc~h A. 2. SOX, in Pe rcentages*

CommunlitJ fl Male Female

Baytown (N.-9-57).
Sample 48.6 51.4
Census 48. 5 51.5

Calhoun County (N-~375)
Sample 48.5 51. 5
Census 51.5 48.5

Cameron Parish (N-398)
Sample 50.0 50.0
Census .51.6 48.4

C'hambers County (N-380)
Sample 48.4 5.
Census, 50.2 49.8.

Galveston (N-707)
Sample 46. 1 53.9
Census 48.1 51.9

*The main difference between sample and censius in that conmos in-
cludes all persons over 18 years of age while sample, includes only
heads of households and their spouses.

How well do these samnples represent the total population of the
areas where interviewing WFIR dlOne? There are some obviousI differ-
ences; but most of these are logically conneocd with the fact that the
interviewing was done with headii of households only, while the consus.
figures with which they are eompared include the entire population.
This means, of course, that the saymples are concentrated In the
horne-owning, married, chld eam ei etions of the population.
Soch~ family heads are to be expectefd to) show higher percentages mar-
niod, to have higher percentages in the middle yearn.-, to have incomeis
in the mniddle ranges, to have more years of education, to show a tend-
ency to occupy professional ax~ managorial occupations, a lower per-

(-,nta(-of rbn femnales employed, a larger number oif children per,
famaily, and a lesser representatioti of Negr,,ie, anid Spanish-speaking
rie rr4olw. Morit of thesi eh_'uar'te'rtntiics do ;ippenr, rip predicted; hut
thfere SOVsome omie



UG)

cfu

02

>~ 0

C) :

00

0 4

Cd w

C) a) 'a.

bn

.0 0) 1-0 f)l

.0

cd~~~~C U)fe O)- Lno
00 ~ ~ ~ ~ ~ U oc0 ,0 o0 -%

-~ 0

od W

Cd 00

C)- '1' cy, -n -v b ) -

Cd 0

CU C> L0 C
U U U

* -

15],



Table A, 4. Race, in Percentages*

......'ooTTni ties White -fN on- w hte otal1

Baytown (N-5 04)
Sample 93 7 100
Census 93 7 100

Calhoun County (N- 199)
Sample 95 5 100
Census 95 5 100

Cameron Parish (N- 208)
Sample 93 7 100
Census 94 6 190

Chambers County (N-03)
Sample 87 13 100

Census 811 19 100

Galveston (N-3 z9)**
Sample 61 39 100
Census 74 26 100

*For heads of householdn only,
**There were 7Z "no anawers" in Galveston, nearly all of which

were identified from various measures to be white, which would

change the percentages to 68 - 32.

Table A, 5. Age, tio Percentageso

Com nit3 O 4-0-79 66 and bove Totals

Baytown (N-955)
Sample 42 46 12, 10 0
Census 43 42 1.4 99

Calhomii County (N-375)
Sample 50 40 10 100
census .5 ?3 1 (00 I

.tmeron Pa rieh* 4 (N 1 } t)

Sinipl e ' 9 47 IL 98
Crn: ,, 47 37 16 100

('hnmhe rFi (rtimnty (N- 384)

5aiple 3) l48 I .3 100
f" n ! 44 31) 17 I 0(

(;slviglon (N - 708)

Sample f6, 41 d I 00
Crn ne 4(1 " 0 3 ') Z I ( f0

.t i ' I ik.5y- vial ;Ii- i I , - ; n-nl dil thilt snai) s i: e ants. ,

tf arpl h i e dli'gori e 2()-40. ) I-6o aitl <ov4-.,
14n; -a t i''i a npi hai ii2, a 1



Q 0C CC CC CD (D

1)1.-- - .- 4 r.-

oC) ino 0

44 N 00m0 s 4

trr

in' 00Q0 0 T
M0

w. M

CT'j

er0

Q) G) 1
ffN e



0" 04 C)CC y %A C

m Ij
0%0

0 NNo
~ N 0cv r' qLO NO ~tm

tnLt.

~~~e 71j 61 ~ r '~



'7' C r C) C' C' C' 0, C" 'C

C,

Q02 't kn it V

cu

Q44 0 wi i l0ri A C)d lAO 'wr lx% m

' C L) .4 -0 t

ti N N N

Cd,
Cd V2, .7 '( 1 ' ' 7 O i) fJ7

w .' .01



1 o 0- 00 C0

0

rd

C )) r -C )
C)f

C) C) ) n C, DL

U0

C) V0)L) Nc, 0

4

Q)
UC) C) C CD O

-- f- C) r- '

tn cd a)r ~
H (C)t --

0

4- rd

0 C))

Co
U C7,

oC z~
0.

0) 0) Cd

ct cd

C) 1f) > n

- -r 
Cd

.0 Lf I C

Cd I l.;6



Table A. 10. Percentage of Employed, Females *

Communities Percentage

Baytown (N-493)
Sample 20. 5
Census 33.0

Calhoun County (N-189)
Sample 28.6

Census 26.7

Cameron (N-208)
Sample 28.8
Census 17,5

Chambers County (N-Z00)
Sample 21.5
Census 26.2

Galveston (N-370)
Sample 26.8
Census 39.2

' Cens~is is for 14 years old and older, w;hile sample is for 20 years
and older.

Table A. 11. Number of Children per Household

Communities No. of Children

Baytown (N-504)
Sample 1.65
Ceasus 1.13

Calhoun County (N-Z00)
Sample 2. 14
Census 1. 58

Cameron (N-208)
Sample 1.59
Census 1.31

Chambers County (N-204)
Sample 1.59
Census 1.26

Galveston (N-401)
Sample 1.48
Census .93
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Interviewing was done primarily in households, during the day.
One obvious result of this procedure was that more women were inter-
viewed than men. However, the proportion of sexes represented was
near the proportion obtained by the census for the entire population
of comparable age range. The question raised by the fact that more
women than men were interviewed is. "Did the women answer the
questions differently than their husbands would have?" Considering
the time lapse between the storm and the interview, it seems likely
that a firm consensus had been reached.

But some questions come to mind as being important in this
regard: whether or not, and the degree to which, evacuation was
discussed within the family and with others; family member's reaction
to evacuation; perception of organizational responsibilities. It is
assumed that factual questions would receive, on the whole, as accu-
rate answers from women as from men. On the questions vhere
judgments are made, there might be appreciable differences. How-
ever, there is no way to test this precisely.

As noted elsewhere (Chapter III) we did make an attempt to see
if there were any significant differences between men and women re-
spondents' answers about family members' attitudes toward evacua-
tion. No significant differences were observed.

Another result of day-interviewing in households was an over-
representation of married couples with children. With the exception
of Galveston, middle-aged couples with children were over-represented
in the samples. This is deduced from the facts that the middle-aged
and married categories are high and the number-of children per house-
hold is also high. It seems logical to assume that women with young
children would be more likely to be at home than women without chil-
dren or with older children, i. e.,- they wuu- b ess IKey Lu De
working.

Even though no exact comparisons can be nade, conclusions
can be drawn from the general nature of the sample. On the whole,
it seems reasonably good. The major flaws, besides the two jus'
mentioned, are as follows. In Baytown and Calhoun County, th
Spanish-speaking population was probably under-represented. "n
Chambers County, the Negro population was under-represented. In
Galveston, the Negro population was over-represented. These dis-
crepancies would seem to account for most of the differentials on in-
come, education, and occupation. Slight differentials could be ex-
pected in all categories because the samples included only heads of
households and their spouses, while the census included all in the
household.
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Interview Guides

The interview schedules were developed over a period of sev-
eral months while the contract for the research was being negotiated.
Initial conferences immediately after the hurricane outlined the gen-
eral areas of inquiry; and these were more definitely delineated at
subsequent conferences. Schedules used in prior projects were E.x-
tracted from the files of the Disaster Study at the University of Texas
and contributed many items, either in verbatim or rewritten form.
Tentative instruments were developed, subjected to field test, exam-
ined for logical pertinence of items to the areas of inquiry and tenta-
tive hypotheses stated and revised.

Finally a series of nine schedules was adopted. These were de-
signed so that persons with differing experiences and statuses would
only be interviewed concerning their activities pertinent to the study.
The areas with which they were concerned, and the number of items
included in each were:

Subject Area No. of Items

General background 49
Warning and decision to evacuate 41
Experiences of non-evacuees 23
Experiences of evacuees 101
Financial loss and insurance Z5
Performance ratings of major. institutions 14
Experiences of institutional leaders 77
Host to refugees, in homes 44
Check list of shelter problems 42

An additional set of two schedules was administered in Baytown
only for the State Department of Health. These were delivered to that
agency and do not constitute a part of the data for the study reported
here.

After heing developed and tested the schedules were further
edited and approved by the Office of Emergency Planning and the Bu-
reau of the Budget. Formal approval was received on May 18, 1962.
Thus, after the lapse of something more than eight months interview-
ing began.

Actually, field work had been underway for some time before
the schedules had been formally approved. Preliminary forms of the
instruments had been tested under field conditions in each of the sites,
and extended interviews with institutional leaders had been made in
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each of the sites and in some other places within the devastated area.
Further, local supervisors had been secured in Baytown, Calhoun
County, Galveston, and Cameron Parish and they had recruited and
given preliminary information on the project to prospective inter-
viewers. Late in May, 1962, the interviewers began calling at homes
and filling in schedules. This phase of the study was fairly well com-
pleted within two weeks, though at each site some quotas were slow to
fill and some rechecking was necessary.

As interviews began arriving in the Disaster Study office, each
one was edited and its completeness checked. Incomplete interviews
were laid aside. Usually the incompleteness arose from the inter-
viewerls reluctance to- k cprtain qiiestion. . -a.. those related to

income, occupation, and religion. A personal letter was sent to each
interviewer giving him the name of the interviewee, the information
needed on that person, and requesting completion of the interview.
Almost without exception the needed information was returned so that
coding might proceed. Unsatisfactorily completed interviews were
not used.

The coding key consisted basically of pre-coded questions. The
open-end questions were coded after an examination of the data. It
was necessary to collapse some categories and expand others among
the pre-coded questions. Basically, however, the original schedule
was found to be adequate.

Each question on each schedule was first coded by a research
associate. Next, the coded answers for each schedule were punched
on I B. M. cards. Eight cards were punched on each informant. Each
card contained an identification number, the site location number, the
interview number, 21 control variables (socio-economic characteris-
tics), and coded information directly from the schedule.

After the cards were punched, item counts and percentages were
tabulated for each site. This was done on the I.B.M. comptiter (1620)
at Louisiana State University. The cards were then run again to ob-
tain information for tables to test the hypotheses.

When analysis had proceeded to this point, the co-directors and
research associates of this project began the tedious process of col-
lating, synthesizing, and interpreting the numerical results obtained.

As the study progressed, information was sought and usually
obtained from other sources. The Texas Department of Public Safety,
the Adjutant General and the Division of Defense and Disaster Relief
of the governor's office gave access to their message files for the
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period of the immediate emergency. Officials of these and other
agencies were generous in supplying information. A number of arti-
cles and one small book (Hogan, 1961) appeared and data were ex-
tracted from these when it appeared to be perti.nent, Unfortunately,
the excellent historical and analytic account by Mattie E. Treadwell
did not appear until our study was in process of final editing; else
more extensive use would have been made of it. Newspaper material
was clipped and made available. Radio Stations KTBC and KASE in
Austin made a gift of their teletyped material on the hurricane, and
radio station KTRH in Houston supplied a tape containing some of-the
material they had broadcast. The Houston Chronicle, the Houston
Press and Time-Life, Inc., supplied photographs used as illustra-
tions. The reproduction of the barometer graph was obtained fiorn
the Office of the Director of Civil Defense for Calhoun County, Port
Lavaca, and the photograph of the radar scope from the Naval Air
Station, Corpus Christi. Uniformly, our requests for data and assist-
ance were met generously. We have attempted to extract and record
,e pertinent portions of the data available to us and to draw from
them the conclusions and implications that seem to be warranted.
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NAVO.WNJ. ACADEMY QF satENCs-?nAONAL ESEAWN COUMOL

The National Acaderny of 'Sc;-----es--NationaI Rese~rch Cot nncf 1 i:
a p~rivate, nonprofit organization of scijenti3,ts, dedicated to th-ie fur-
ther'ance of science and to its use for the general welfare.

The Academy itself was established in 1863 unider a Congressional
charter signed by President Lincoln. Empowered to provide for ajll
aciivi ties appropriate to academies of science, It was aliso required by
its charter to act as an adviser to the Federal Government in scientific
matters. This provision accounts for the close ties that have always
existed between the Academy and the Government, although the
Acadeamy is not a governmental agency.

The National Research CoinciI was established by the Academy in
1916, at the reqUest of President Wloto enable scientists generally
to associate their efforts with those of the limited membership of the
Academy in service to the nation, to society, and to science at home
and abroad. Members of the National Research Council receive their
appointments from the President of the Academy. They include rep-
resentatives nfluateu by th ao tientific and technical societies,
reprezsentatives of the Federal Government, and a number of mem-
bers-at-large. In addition, several thousand scientists and engineers
take p .art in tlae activities of the Research Council through member-
ship, on its various boards and committees.

Receivinp funds from both public and private sources, by contribu-
tions, grant, or contract, the Academy and its Research Council thus
work to stimulate research a-id its applications, to survey the broad
nsi-biiities of science, 4,, promote. effective utilization of the scientific

ain technical resources. of the country, to servie i1v "-'-v - n
to fi...irther the generai interests of ,tninc*.


